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Ifcjily* Jf- jM jloll ^ 5j,yi 

jloJl {J\j jf- ijjjJah jM )lj 
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4iilb ijA Jjil 4ju#j Ltyy Oj-I WL"U |L*»jJjJ“I ^ 

ja ^ R ui JLtfS ttLli oUljU a r il£, Jy; coyJi 

. Ijzljb Uti -L^JU* JUj «jjj| m 1 ^Ul* jIaI^ c c <LjUJt iiyJi 

jS\Aj JdjU jtjW '**& U-Jl» <j j^l lip C U Jp JJi /\ JJ, 

1 4*J» JT ^ 4jj^> l^Jj jLi* 0^l|JU7 oUj^ 1 Cj\ y> <cpL1» JjIpN 

^ <_^iil jUail ol*A>- <_->h^Jl li* ^P '5Lji» lip 

• *A"H> W^M“' f 1 -*' 

^>1,11* - i^-IkII 4_i JL>-1 jjp * lj JLfelpi JLl^ t-Lfc 

li* tilljj t J^ljjJl <J iOyJl 4 jc*L>JJ ^IzJ* cviyull 

. *l£l jSL^ ^ owbLt (ju oj;L*Jl JL>-jJ 

i 

J**D biliul J-*p jP j*dl Jii; (it $ tiUpiNl JA jrJj lip 

Jpj tJ >JI J1 ^t£ll Up jrl^l J ,/*!» P J OjUJl UJb ^JOJI lUfcLl iuULl, 

^-£j 01“-'^!} ^-i^l J»-Jlj t^*W ijs^"l J»-Jl IPjjA* | > | **'j 
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OJJL.I y* oyJl (5^ t Oyu JUj t yL^Jl iJlfr ^iL Jl y*y l*U>^ 

l*_p *lyJl ^yuu *■ <*U yill Aiillj ojjJU? (^jJ <u Jjy (^.Ul sij |>\£aN 1 c 
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. w U a d . l l ^ y* aIII^ t JUJl y* KJhj J UUj 

may f ip Ijijill OW V j^o 
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<&J^' ci-yj 
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pjUl! JJS3 tfyJ -L+* 

M/ <J dUjjJ^U ^J,jll JUJI jjAll J ikJj 


L^yil? jjJti (_ a _ -* ~ll I~La cJ^I -L+^sjsJ! jK' -L&J 

i LUII JLaIaII iSJJJSj c SPCN A^yJaJ!^ kJL^Jsjlj f^UJI SjLfJy 

*-Ut* fC~U* ZtjULc j! jx£> . L*U kjj>- L >-jJj~Ll ^Jdp ^11 

IJjt fjail Jf if^jJ bbz*t jJUj 6 Js~mJjl+JUj 

AjJjH Oj^y^jJlpUJl 

OtT jJ 6 Hjj i^ l r L)J* J^A , , tyr-jJlj-z J* ^/U/Y/ Of jJ^ 

• t)U^J Oj*i\ ^ jy£j! 4jJJ* tje 

Ijjyi Iff Uf** LU i !f:L^ ^ fUyll (J* t Jljj \ ^ 

<y* <J LjLjUa ( J^ Oj^J Oj£s IJjLj 6 ju^yi JyJJl byji ijx* 

$jj-LZ JJl 6 £*mIjJI ^ ^v^i/ L£a L&jU* yfb»J it ^J^U- $ 

iUj Jjy jdJ Ji i *Ma l^jJjZjdU!} (4Jlj-e) OjUU pUj tLjJjJ r &' jjUI 
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t ^ + <3 * i <—£^1 }*Xa Ojf {+••+** ^ ) jJt*+5 T 

jr* < L+a>- Ijir* jLa*/ L* jL^I pyM j* OtSj c(^jJJj i j^j» 

(JJ l~i* Jj >m ^ jJJij i iSsbjJiJfy J%>- 

gtfLzdJf i£l Uz*~H jJJ 6 *j\£lj ls0j& ( JJz> Jj i 4*L>- 

. I^bjl 4-i* j£j I 

UjLj t Uy* AjLS^ d^ ^jLJsj l)I cjUJll <Jjl£ ^ l~L* 

(J* ( Cjly*llaJl i -> ^Je> ( JaJ 1 L* t ^ 1*4 01 

* g * 

dj yj lf~ jxSJsdJ JL+*j V j! ( ZybJI i^jjll ±J> cf*!s**^ 

■ jo^ 0 * fft&i J4- <j *s**j-* 

i i *t>j)/l 5 /JUlU 4jUJU jljll i_ 1 L*L*I i i-j-jp-l jJ3 ^JaJJLj 

f t (LzyJJpdl fje (%jL> ) CsljLUl jt j^tbJ! ( f JU ^U/ y 

U* b^ ^ t^b ( ^lr*Ar!) JJ****M pJ* br ft: (^b iS^ ^ jj****!! 

. IaJLjLu ^ <ybzZ* iSjfjJb y <*Zsbc*j£ 


^lydjy jj^J! cJJt JS3 Jt^ij £jytl i*ly JZLXj 

ibLdl CsliybJ! 6 Uf^iJlyZ^J/ lf~ J s gAf i Z^l LJIyJ-l £ jy JtS^ 

4 + 4 * d^ C'^ ) *S^bh%z+~l I i+-^y i iS>Lt*JaJ 

t^JLijZ&Jf Jo^/f c (J Ifd* jt*J yjJf iJ^lfbuJuJil c-i-v^f 

i*/Jj>*Z>m/ L-J%dl (£ y*J fjzll iA>-5Ul (JjUtjJijJI jjb 

) L ^^ /ff &jb~ 1^1 Jj*! i i^yi^ d^** (J * c *“** 

• k*zdjs4~lir* lJ*U! j*j c ( iJ^ls 


i*ui csuijjj tjisyi jj» jMij ^ f&j 

Lift ~lu . Lsjjjd! lljLl c cJ^jiaLlj 

d t J?L~j d*’ jl t iJUj jJbcdl (j***! 

CsLilpil d JbLl 1^ i 0K~ JJb cjl^jy/b £~J*jzU i*+mdb Ul <jb~* 



m 0 * 0 

tJyLjrf j! LjbJL*+m* 1 - UL>*Jj fj&dl XjJj? !jl*a 4 i&LmJ! 

£*-[/* <S~J (J* •X+^ay 4 fijl (J I*J> Xi L^hSOl lx* ggXj 0 ^ Uj 

blzS~ c^aJiJb i Oj£j jj* 4 AjL jX Zj jl <flf*b 4 LyJ 4 ^ 

i fyfji 4 tXA £* i ±Ju*b j! jjJ i ijJJj lJlJjLI jdzuj . Ji+£Jb /tf«,<ar* 

<1 iS~**jf* ^ j*f+*jJb JLfi- L~* i MfLtJj £ bfl IfJ^ J s<a>~ ^Jl <mdl jy 

yfJl *L-jyi <JX 1 ~,XzaI ij i a+&Iza 4 jL^jj i jL^yi ij 

L j&i>*j*yi AjiL^yi^ j*£azIi nyjpj iJaaj y ijMj jyi^ o&j . ^bLb 
4 juzyi fjji i j,- u,i*.yi jjjju 4 Jbjjjt^ r+u* ju& / ^jji 

(u/ oaj 4 jJJj ^ %Jai 4 jyZ~*j jl ijui+ad! I~U £tku*l bjj . L^jijJ-t jAj Y/ 

.j^yijcjij* .jp < ^Ijii 




djuljl JUJrfl i*dAfi 


Mx> Id* tijjj* LzJty»J iSJlS' (jj^l ijAj 

t ^Jl i SJjJjf-l 4 aJJI <SJl& **0^ */* J'As*- <SjLx$^II ijA 

u a*t jSZJ! i> j£j flj . Ji <s>li <M < MJj 

fjjx* jMli ri° j£Mij rr i^LMi j ^J/i g/bJi j oL^// 

. jj i i*M> ^J^/l yulll <J 

ZL& UJJII klr <J **& Jt^kf 

. ) 1 i V ft* (J JjVl ~L* If? Uj~jL“ (£jLll 




Aiflifl 4*JJl ZtUA* 
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i {J JsZyM 9 ij* iiffcll im flail aJU C^J&LlI ^9yd! 0&~ ~La! 

i yAj tj i MjLL~JI Us xJaJ! MjLJ I^JaJ La>~ LJL& LjyjjL* 0&~ I Cj^/yi^vV/ jyj Jj 
. pj*)! Id* c^L^I^jjj <LjM* r i j&~l* / <■ OjzjL* jjt-*? 

j! iS^ULj^fl fj&y fiLtu»fb j*. ( IjJsu UjLy 

£jJ <J v j^l pJyJl Jfij .^JIjaJI l/ oaj dr*! c^U-^' 

i i-sL&l Jj+<ai 'jJaaj f 4 dJJ 0L>- Jj iSJfll j! Jju <Jy V LJli c L^jJjdl 

jjdlJfSj* Jljt ^Jyj? teJbL! ^liU^yiJ**! l+U? M 

. j*t<ii ja^i jita*i jais^y y 
Cr* ^ <J* ^jJ! 

$&&! iSsYJail (J yUi i IpM yUJ iy+^+jtzll ^Ll+^yi £* i iS/^l 

6 JjdJJ fJJzJ ( JL>- JZ" jJ&j .£-JaJl Jj jl iSytJ ^Loz^l (J?jjU jJ-aII 
L*r*l JjJjp+jJI <*-j ( aJLJVI SjLUL {jha L* J? j! i 5p?d)ll s^dJ jJJiy 

jjcfll <f~*Ljr iS^JJ ^ dl Sjc&tdl iS^byJall ^ j^y/ j£L+l! j* Jli c iJUjJI 

• ) 1 & Y ij JljLl {J 



(J pd*J 1 Id* Jjfj gjjiz~dl ^ Otf~ JM tJjlalby 

JUJ* J^jA* ^ilj i <L**I JjUyJa.ll J&1 £-lo/ JjJ* ^ i i^L^Jl Id* AjI^ 
6 LfJj ^Jzlb L+J ^zll aJbjJ-l jl£j}U Z^a^adl £*-[/! (J*f 6 1 1 00 
jjj i Lg-JI L^yJj^ 0&~ Uy • (Sst>yyJJl c <z-U-l Me c Lfjtijbj 

jjb , A.*.* ~ ijjj! i^jyi JL£ Ajjbcdl £j>-lyJJ Aol£* £JL* Aj V SfJUtil <J L~J 

^1 AJUzXtj i Ij-is-JI UV! JL*- 4>> jMJSj c^jijJr! jjJUL>- 

. jbze)ll (jyy btdoei * s j $ - * * <Sj\jj}oj cljj? ^Ij c Id /j iJLz* I 

J J~* IT < dddy&Jjj Ul^ljZ~JI JA Jf IfJ JLaz> ^d! UVl Jbx- 

** J 

p— H . iJ?l* fJUJI ^s*Aj&~ j *1^*1 jU* j* i j+*z+~* a ( ji>- i ye S^Le i oJJdj JJ*jJj 

. i^jyi jLpy <dpp 6 uy*-~ dej ^Aj^ l )& <db JjJJl 

d l suxi< <ijyi i^M 1 J*~* J*A ^ <AA> 

Lfb Oj& y j! Mafbl* b’L^I jJLS (jrcZ>“LJl ^ Jl (JjJJ^I 0 / i tjJJj 

. 4jL,yf 1^1 Je IfJJ jjk^^sfjf ^L&i Id* <J SULdl JjLL! £> UlL. 

* * * - £ ^ 
Jj& (jrCLi'bJl Jjw'/jJ/ ( UJLA l L+*j JL-*** ^lz>ji Id * Ol LjC (J/Af 

j*ljk* c f <+Jk& $ d^dl c*-/L>- ^JJ ( pd i^ a J J sJ <jl J+ d l Ol bjlj 

j * 1 Li* ^-7 < J»L >~J Ujj ( i)l IfA+ J az—j y' t l*jt(%fi-j) 

JJ iLZU Ulrf < OLJ/I^ j^J cjJucdl^ Of t i^*Jl rj LJl J JbLl 

. ijdjj iLjUJ! yUl ^ j&l JJu 


Ol d t-ddjil d* b <* 0?iydf <jyyL+£zf/ odf~ c-ob^Jl Oljjl Ol J-*>j 
oAd! jjJj ( aj^U? o .a.tl l aL^ i Ol (J <~oh£fl 

. Ajb^jL^ gyjJJ M* l£j*A~! i>J-* J* dtT cfdjy aJLmj Jj^-i A 



Aa S* L# disc* , w\JL« 


^%\Jj l^i 4 j^Sh Ui» ^ i*lp oljL*l 


\yW ~& j \*;£y±r\ JtUfj — *\ 

ii-J»jVl ijS& ^ Js^.%. ^jJl j, SJU iiJjll i\ji\ WjJ^-l 

^ i^Sjl l^.Ui .OL&Jj OL.jJl J il/l oJu» aJ apj^I r UiJl ^UJl^ 

• £>' 

i 4 jlJJiil LA pjJUJl ^4^ 

^■U I^IaJ *\A?yj ,i 4 Lj jAj <+Aj (J4 lAjijJau^f I^Jsl) 

. *L*-*0'ii jlhj ^1 i j. z - O^aJI Ajl-b (j c Lr’V^* ^1 ^*4 

ta*XP a^Jj S-#4 (jl>*!JI ^r^-- ^ c t*j*»l«JL3jy jy* jJLp Ail 

fjk jVl aJ il j£-i* til Oj^ki ^ 

• Oj-5LU^Ij 

aJL^VI a-JL Oj^^a c t jiJLsa^Nl frNjjs> (J ^*j 

*W>* j' *4jaM^ o\ J&- .1^-^ cS^j ci^jVl S^JJ 
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cija ZjA UjL>-jJ C..jA» aJU-I OlkU-t Jsjuj jU 4 Oj£)l 


4 -S^iij Aja-^-Jl ^y^>%3 Jp ljJ>-l j<jy>-l Jjjl - «, ^ ... > -lj 

Jp jlklj Min^raux olpi ^m\j ^Jail J iijyJi fLcj-Sfl L'L^S} 1 jUjJ 
liljPjj* p - *'!} • ^ ^ OIjIaJI Jp j>0*Ai Uj^p p._^Jp 

k y^l L J^l UJ^P L^-jJj-J jl 

. LuS^J ^^LjJI j£ jl 7 L**x*p 4 o>IJUI © Ja 


^\ ©JUaJl olL]aJLl iJ^Ldl ^^jJb ^jjl ia!i jfc* lJlJL7l^i«^tl^ 

Oiii aru Jp jjyi J c^J>y ^ A^jj\ ijXJi\ JA \jS U~J cJJj; 

oK> g;:£ oj> vit oLLkll ©Ju JL; >R Ji . ©LLl J Uil 
S-s^liU Av-ljjJI jj . IfrPjl *,al j Lg-*. L>j l^-L^lr Jl 4 iib^/ L-^jl 

4 A^yi ©U*£ C^jj^ p cdbjpsli J IaJL^* o^Xa ^J©jI^aJI t^Jbi- 

. A^yg^/l Opis-ijl (OlA^Jtu 


oUUww. ^1 iijydl 4 vV j» v!^ i ii^uJI > k Nl 0.1;* jl 

0 

i_ fl Ij* 4 4 — Jl **» - »ll J LJIp L$ ^jjl Aj 4 Fossiles 

^£-Cj 4 OLJl^ jjj-Jj Wjj>l j\I*U jl-Ul \aa . l^jJjsi^JlJl 

j' t L^-jJjS#jJb) d^9 ^ LJi ) <*<Jj& ^-^7 \a\ 4^\j* 

Ij * £ IJp J^JL ^jJI oLil>w-Jkl JJ 4 I— J£>Ij 4 JIjJwI^im*! 

©Jjli Ob AjJUp ol?U;..Al oAa 4Jyc* . ^^Ijul^l ^ 

• W* OILkSI ^ Ija} Ojjjadl o^IpV 


i U C ^*- 1 ^ C 4 jAN^jl oLJm« l)J ( ^ ) 

cja-^l 1 5^>UJl SilM by*9 vJ' V 11 ^ l| U»o JU . Ai4j 

V>»— < IT 4 Jl bt Jo^ J b?V 

• ba* 



t oLiU-lf ) (jljM o*-s^ oli b^“b 

ji>^ (*ip t ^aJ a l i 4 j l. yt ( £|. . . oLU (^jUf t Jl£it 

• JU<ia)^AJ L)U- L^jij* 4-1 ^p 

tSjylsJt WjM"' OjLli ^li 

<_/*./• S^Ip^ Sa»U- c5 *— j i L^JjsijJUlj Lil^pj^l Jp Ui\^pL 

oUjli-1 I*Jp t t a^jliSI OL*}*^ (j jtjlj 

. SJU-I 

«• 


(jp v>. ‘ 9-4^ v-fly AJiLil -UP t Jp v-^re ‘ j&j 

if& C.i ■ <i il L^J^LI J y*j f UI UU-1 OjiU. jy&l aJL 

^ LJl>- J**J jJl l|llj OUjLi-l 4^.,^;ll OL*jNl (J^p- A^-j£ 


0> u 




i* 

ACJJaJl oLii^L^ djjt jy^Jj u^t 

. (Paleoglographie) Ijlyc^JUl 


U *&*•'. ^>ji Ol i-Jtdil oLii lyJ4 aJlfc ^Jp jl jjp 
O^Lp| A_>waJ jL?*il Lla (Jl J&y\^~~}\ ^-LaSI ^ 

. oJub ^l^ca^JUi 

^ M ‘ 4JOI ^ 4 W>b^ jr* 

. ^Uaaftfi jl t G£ologie Appllqu6e LJLirdl *-A 

t oL>* ^ oJLaLI 4jJ_JjaJl cL-^; c -U> t jL**u*Vl jli t 

JJ . J> OUJlk* C^»U ji JL > J>Ui t actualisme t^JfcJL* odj* ^AJl t j^UJl l-U OJ ( ^ ) 

. 5^Jl O^y j^Ail 4 jIiS" ^ A-j^T . ^ J catasirophisme t 

. « ^-Ui> j* 1 jbjiH ijjlai I <i^ J N V A 0 ^ Ip jl OjJ** 



oUlj JU4; C,.,* +« A jlj ( ^1 . . . A^>J^a oUL>- 4 Aj ^>«3 

J,[ dk^ ^ tOLj^eJlj il^y>xJ\ oXto J*^>- 

. U>l«ojl ^Jp J,UL oapL-j 


J»$» 


l^jo UL^ ^Jl <L«^s^/t ij^ll y-io ajI C— t Jajl^i ajI i_j 

•?tUSMJl J 

5 

. ^ IJiA JJi/i <^^“1 1 ^ yL« JI Lj? y dJK*" 

^ £ 

^ pj>-U <^«jD Iju&j t C-j Laplace 

IJl^* ^>-j! y* Jjl aj^^j iJLfc H ^jwLa^II I.Xfc o[ . 

opli oijlp A— ii^ll o^Ul oJlA 4 ^JL-Jl jl |«JUj Lj| 

^ y T \ 

4 ^ ^ ^ ^ "*'^» i'H- i “i)l J i/'b c(( f*W ‘fjsb* ‘ 

jl 4 ( A^jlj LUaui J3j*£ ) JS^. ^aLU 4 4_JpSfl Jp AjJ^ 

l_^^- ^ . . /^ t J ^ ^ ■* A>*J&y* Ijly A .Jaw* L^j-Xj 4 --A£^Ij 

. ^ ' * . * 

. L-y- jl 

^^jJl 0 AA ^ J- ~~—*l 1^^ L 

j\ Saturne J>-j £• ^ jail <1~>- j-* ^jC 4 oUU- jl 4 aJ^I 

ojiil jjb c^ 4 ( ^ j£i),S^I f*"^ c/ 2 *^ , ^ 1 S-^b^ £• 

. Aj^yli aJliSoI oJla ^p Ljj^ J la^aJ jl 4 oijUl 


galaxie « i*jkdt fl— *-i L- Jb <wli 4 <j;^>-i ip- 1 L*>yJl 0 } ( ^ ) 

. jtf I ^5>‘ ^ ^ ^S>JI j;ii UUUi oUljJLil C^i 4 ( ^S^il ) 

- o-y^ oy*--^3' f j:L ^ ^1 ( ^ ) 


_x • _ 



4 ili ^ 1 14-41 t cAiU-l «JU 01 

5lj_JI t}j>- »_->JL *-j iS^i J-5 Or* 1 ^ia •- •■» t <__S'I^JI i_aJL»£ 

^|p t i jl A^-Li** aJUjJ Or^ 4 ^ Ail OJJi (_ll ■.. ‘‘y '^'j . A-ivs^l — r.'l 

. _ / ^5Jl ytj t L^U JiLu t u^' 


4-JljjjJl aS^A-I Cotj £j*)UaJl oJL* 4 *JlJl J bl cols' 

. ^£;JjJt :£-Jt d *V* <• ^l^jl A>y^ ^UaiJl % IfJ 

* 

4tpt-siit oL^^i c {j* l>*^; ^Jt 4 dJLfe 4^3 

^SJLaJl pJUJU . (J >^lt \J~Sa jwuiiJ <_£^>-t Ol^iaj c Aw*tt 

^ ‘ ^ 0 ' ! | ^ . AiliNi ja 4jIp jJp S^JaJ t^>J> Jeans 

{J^\ bl&~^ Cfl C&^) ^ (^*3 


li 


U ^J 1 


lit 4Sti 


<• V: *3-* 

OJLJ Jut cjapt ^Jl cd^f^it 


b-^t ot c Uj-0 js^ii <■ t ^ ^ 

; , Or* JJ^ ‘ Or* 0? ‘ °r* -*» 

1 jjJaJl lift 01.5_JUJI ijl^-l 

<Jt 4-J c£jUt 4 phase cosmique 

^LaipMi 4 i t <^^ljLo^»>tX]t 

«A> 4 *»_—J Jr ^Ss-JLo t.Aji*-*j otT 4j L 

j\P 4 4 - a-S-^ > - ^ V 0 . 5 ^' 

jt jiNt Uiajt Luipj . ojLLtj aJw? t *ula::.» 

JjNt Js^jJl tJub 4_*JaJ r LJl LJL^f. 
4-ij^ 3^ J 4 

^Jp ^j_^itj cJsJL^Jt ^ i»j £: t 






Ll* c Up Jp cU^J jJ$\ 

j^la Ji 4 l^-^jJ r \ olj-^UaJl cJlL^ ^LJ c phase s&timentaire 

. ^JLLl ^P ^i* i^l;^ Oj . JliO 

Cj«J? 1^1 il c 4 jIp Jp IOju-U ^jLJI Oj^Jj 

L-j . 4jjS^U 1$ .~4> ^<3^1 J^Cj aJLsj? 4 i y *-c N o U .»*«. ; luS^T 

jIjpNK*" { j~j P*>L J**j j^iJ j^LJl 'ip Ji S^aJI Lip OE" L[ 

• ( J*^>- UV-s^^Js^ c/ 2 ^ V^i Jt/*i 4-L>«^Jl Oa-J' 

Jp SjjjOaJU 4 ^Jaliil cgjj^Jt : ~ ' 

4,5 JJl 4 jSsjJi lijb £e^L*i OiJj . ^ l» ^ j L yiJ 4 ajL iJU^. cJE*" 

4 y>jJ 1 oiU- y ^li^J C JjJflJl -b^L>* OL*L5 t U> jCmj 

p~j r \ jELiJ} ^jyi (j^Aa! Aiy^ Jp {^J L-y^Jl dip U> 0 P OE} 

Ulft . oi;UJl C~£ djlJLul y*r*i (S^ Ja->-j)t J^Liil voUJi 

C>Eji>- j^p O^i Jail y* m i ai t (Geoide) wLj^>- _j . L^Ji 

jujlp Ji y 9 ^ Jp 4^jj>UL\ ojlJlJ 4^^LJt ^}ji5! oL-Li cot jlaJj 

JLai-1 4 ^^aJ 1 JaiLl Ji*& Ji {_$' 4^-Jil ‘ gy J alfl 

. ^iljl ai* ^ j£j JyUJl alf ^1 gjjljl 

jl y \y£s JLii JLjjJU £t|a~* Jp iJSyS' JjiLiJl JaiU lip Ol \Xj 
Jp y>y\ dip OJb JU>j . J^*^ J^^ Vi-* 

ji-J“t . uUaiJt jy£ jJaLL* (^1 ^*LUi £ l^t 

Ji c>^l oL-LaJI dip ol y 4 L . j > 4 ^iJlj 4 Aja^^il) 


J^ai t -U» U-i J *>\ ) ^L-Jl ^ Wegener AjJeu £a X> ybi iiJiJl ( > ) 

. ^ oi*Ji i 



jLcJ V 4 4— ^Jp ij\ 4 JLjj-j 4“( I oJLi O' 

. Jaii 

** ,JLu tUL 0^,1 ^ :V£>\ **iyv-i\ - V 

5,1^1 £ J-Jj t *4>" O' 4 ®)lr^ a -*-*“ ‘ 

• ^!- a 4 M*4J' 

£• V^' «r^' jisLdl iajy otJs £jl£ ^ 

^P 4JJfcjJJ Ojg .^ajdl 4 U y**^ Ca^ 4 v^jLJ 1-^1 . ^Ja-Oi 

‘ >* <j^' '>** j£*\ J*) • « HjCt 4 * ^fj 

• f- 1 *' ci ®>^' 

OLoyil » j! i-J»Ut jffji\ J ^jOsJU jLc.U Ul 

A*rjZ ij\yi - 1 £*j/ (J ^/l J APjL iJt t « 

* * 

4-Jj' 4 j C-^- L* OLyL>- j A^r- OJJ^j . dJL>~l^ 

4<L*P JW» J 6j\ J^\ CjJL L^aOS"* ^AS . J^a!' ^1 sjj 6j\ j£-\ O' ^Jp 

c^b • * * * (J^ ° ) £ • {js** j >~ ^ °^ TT ^ £ © A1 

4 ( f ^ * Ji ^ * ) J*** C/* <• i)Lr^' <j^ ^-r^yi 

. ^LU ^p jl aj^JI J^aiJl <jp AjivUl lj\ j^\ ol pa J\£ V jbL* 

£• <-^l£ ^ : (£j>-\ Jl aUL ja l f ^J Jpcj O' 

4 4 4 £AJ 4^LJj^i^Jl j^wJl SJfiU 

O^LpUJ \jJaa jjj^ai\ oJlft l^i O^J 4 JU-' ^ OJJiS} 4 (Schistosite) 

oli o'^Lii jUaJuj' ^ 4-jL^i j' 4 ( Jb J^-l Oj^j SJL^S^t i ^1* ^ 

* 

. (i^*JLj Jj^. JsLU 

• ^ ® i^l ^ t j!jA ji 

Jit Lfla yfjl/U CJ aJl 0 /, ^ ^>JI >LJJ i^L L>‘ iUiS} 


_ Yr_ 



tA-sJtjiJl j^LlI j jS\ C)j£j dJjfc jli 4 fY * £j* 

^ » Jj pVl JjLl <ja£j . ^ A * *1 * IfJ jly jl tlr^ M jl c 

f ^ Y * ^jA j^\ \^J>ryL <■ (j 0^4-iJl jJl (j 

( J\ j^pwaJl j 5)1 ^S j oOj»-^ 4j>-j-> o-iL} ^Jp- J^sO>JJ 

. jjuil ^Jp ^Jl aj^I^LaJI 

<u^^y 1 jl <, jlW U I Sjl^j (3 <L«mnAj ^gJLJl Iaa 

J?3 4 ^ • &** °Y * * * \)\j>- J1 Ir ^^aij l£ 4 ft 0 J[ T * 

4 4jjS^l! 4jp^*Jl 0 J-A pP> 4jt 4 Aja^^lb jjjd^\ ^ «, <a ^ j«*«*Jl tj 

lJU* . 4 jI* 1! 4 ^tja-wJl jS^il 4 ^U-l Ajj>*^i\ (JpJo jli 

JwLijl ^ ylll 4-^li£ 4 o^-^Jl A-ia-^l ybLl J 4 oLlI 3>l y>- jl jjjJjL 

Ji «V 4^U^fi J liLi l-X>- c LjjiJ • • •■• j^Jl J^aj d-j>- 

• S j!/^ T^W 4 

i^JL j^jaP cULJia^ 4-jiUt o^l^A-l j^jJLT ci vl^lijJLiJl i^ja>-N JLilj 

^j-w* — jj — jl j>p jL* ^-a* • <JW^“ 3j-jU3! (JLajVI 

ji 4 ojl ^1 j 4 jjL~x il ^ ^ ]a^ jl l^Ja>N 4 Saint-Gothard et Mont-Cenis 

ai-fc ot) p"***^ t* Ji* * fj2fS^Jji*|' * 

^jp ^iJLl AaJLi^ vJl^l^l^>- ^>«jJl i-Lft ^P l^£- 4 ^^J^l 

j4^^1 j>*j ljj*>-l LjL«j>- IjJp ^dl JLXIj 

• ( ^ ) i 


. iJU-l 6 j> J| <S- 0-^X>M jjl 4A(U« *_> y>-l | -J^* 1-Ufcj ( ) ) 

. • W • • **U C-Jtyjl j\^ju\ ij\f~ £Li(T ) 



. — T 

• (^ J*) (J*^' Ji) aa cj^' Ji) 


t^Syj 0 ^ t£ CJK" c OjJ-^*U-Jl Jjji* (J c 4 ji>-^l! 0^1 jX-\ Ot jjP 

oJla j L^pjL iw^AA^ ° t Y ( j-* Njj °oo c-JJj jULi 

J?Li*jJl ^1 <LJ^*'* oL* (j* oLiiJiJ jjj I p 

^pU-iNl J?LiJi cJi fL~>-N! jl c^yij t l/* c SjjjIJI jj^ali 

£-* 4 *pl*-iJ <Jl*i Oli {£ j>-\ L*l— o^-l aj jl ^JLw- L j\u A ;7 
s£M Jb^J Jj^ jJJxj i^l ^^Jl <> ^ 

u^«> - « .,*a ll LjL^-I AaJ ^ ^ 

. I^aj A tlr 4 <— ^lA-JaJl oUM c_^1 \ jj\ 




•«— ijli ^o^Lj , 0 j«j 9 jZ #1 ^.iJt jJlSJL t c.«J Ula 4*^1 0 ^ ji^H ( ^ ) 

. 0 \j\JA P J*- 4 "' jl J*^A c^* J=^ 


_To_ 




► £ £ 

c-JU? 3 jLp c J9ji\ o[ : isostasie \Xjk \ 

( v^«l \'Xhj . jS> oli t jS' 4jj_Jj ^1^4 

if JjLvOi* ^ y&^» 0 1j JLj 

.jL*M Oyv SSj^llI J*UJ1 C-— >■ j^T Jpo jl 5 iltfsll oJ-i # plfaxiL 

c L^tj 1^ t ^JL^Jaj IwLa c (iJLli ^^4 ^ Ol la" 

4jL*-J? ^>«J\ ^ JaiL C J~Lj ^ C^-wJ; ( J^JUj 

^ oUjlyJl jli C dAJJ ^p Ijlpj . A^».->- aJL>- Oj;UJl} 

4 f ^ ) s^r^b Jf 

<j £j)^j i-li} ^-iaJlj aJ If c aJULlII C->L-Lf £pj^ ^Ja^ll 

4JbLj jl c_j jj-i oli L^ad J UjljJ J^JL^ c 4-Jau^l yi^*b Jl^Jl t <jL*pNl 

• ( ^JW4*b cf* 



. (isostaslqae) A--£ jfc J& wj£j> — r 


<jJ ,_r* J^” j'y^' '— -^ ‘ ^ '-r~£ ^i* i<Jj>-l jH^i) 

. Sj^lill <jjiJ\ Sjjsfjll «^JlL7 'j* j£*\ jlji _jl t * ’olili&l 

5>Jl JA olilkdJ JJLfrVl i^jjlll lit oJLa Jidl Ol^j ^pas-J, 


. Uj jAj *fr • * 4jLU ^ OjjJLi ( ^ ) 

O-sf^pi ^jzJl A-Ja-,^1 jlic^ajl ^ ^ (^JlH ^UiVi Jl j>r 4 jJ-rf J c 4 zJ\ L* l-i> ( Y ) 

. ^UJI ^ ^yJey, < Jaj\ A-^L-I \jy>%^ 


— \\ — 




C 0)ljlJ( OIpIUajI JLP ^Jp SjJLaJI oJlA ^Jp L^a;l 

t S L-J Ll ajjUJI AJjiLiJI y*~iJ IJl^j :ojJtuU iLISj *jj* 131 

. mouvements isostatiques 4 dJL!3 4 _~~o 


4 (T) Ljj-Sj ^ AH flp Pratt cA* UjJL^t 5Jjljsll w-> c^i aij 

C^/il U«o ^Vp Jl> ^ ^ ^Ip Hayford .^LIa JJ 

4 ^ jIH <Jp 4-*jIp 4 ia^Li d>Ujlj ol^LaJI c ,. 4 Airy c£ ^>-1 

1/ ol;Uil O-^ iiliS** Jilj aSTj?* j\S*t 4 13[ 4 liA Ol SjJtJLlli 

4. W? ^a]I ©Aa^ . UlC ^Ls^yi 0 JlA ^y^OJ L jL>mAl ^A 

S^jjl 4^iaJI J J3U- J^Jsu Jp 4 > ^ > T flp c3 0)l>- ^sJl ^a 

Uy yUL» 4(Jjy U-i J&Ji) ojjliJl Liw* ^p A. Wegener y^*-j .1 

(d-« L^i ^Ji>l 4 {jf^y*** ! *■ « ** ) <J“$^ <J t 4 -sojIp aJjIa ajJJL^- JL£ 

• o j^> 



• *W ^jrs"®^ 4 liV*') OS^ViiN >-■■- > — i 

. vy oliJLM JJUl Jiili Jy,i1 J*. ubxSL^l i^li oi oTjU , ^ ) 

* ( -L^ J^”" 4 ^ ^ JjuIU OJL>-f c jUU- 1 ^ Oj^_P Ju^ t S^jS^Jl d ^-* 1 « jj* L*W 

. jaZmJlI f jf'X^cS\ a^k^j jj^\ ^ <J^Lb«LiPl (J^«i^^ 

jC* ^ VjlP ^ » : JUJl J* ( Y ) 

. f olijJLiJt iaji ^iaju 1 ^tia—JU SJuaiy lJ >JVl 


— TV — 



^Jp 4 Uli O 4 jlocJj! i**lp Oli 4 JU- JT J*y 

* * * 

4 jj 9 *-** Cj* c Pacifique ^jUI Ja*il V>,l jl 4 jJ-o U 

. jjy jLw- JA 4-^l£ jUi^ ^JjjU j ^JLUVl Ja-*M £li ^ 4 U IpjJ oJ-La 

tyy Cr^3 C 1 ^ 1 o* p-^ £jydl 0 'S" bjj 

dJ-Ji £• u — *ryl Ajli . 4-j-J*^l a^jJLU ( ^iapLjaJ ) 

iijUai^ oliliaJ ^>-j Venning Meinesz oLb A^lU 

^|p ^ .| U' . t i A]- ** ^ ij A** . c? Ojl^ 

• JjX;j oULp £* ^iljJL oil lyu 4 S^iiJl « ju ^ ii,jL>. 

LwJ^ ( YjY = iJ ) JL-Jl ja iaJJll *&yJr ' jljiVl i_->-^j 1-U 
£**aj t O-dj ^*-Wj iw Jp t Oji^Jl; fyu ( r = il ) 4 &jM 

Jp &»l£ JlJi iOUJl iijail Jiay . LyC r jr J 5 jjL~. Lk-yJt AiViS^Jl V 

L -*-o~Jl (jy Oj-iiJl ^1 1 >fcli\j jyljJl ^ 

0*^ ^i-l Ojjl J j^P 4j^l> 4 — Sj*~ ^b 4-*L*Jl ( jiuy 

. courants de convection 


4 JLsLI ‘i - ^ «x^— Lmm<* I*Xa 4 L^-< 3 fll y* *«* ^ 

Jl U*J Uip S-^>^ • ( Dal y» Umbgrove ^y/vy' <■ Jb ) 4 jUU 

IJbl JUlJ V tyow? OlytiJj OIj JL>- JLo^JU ^Jp 4 4-JjP Li JUb ObyXi 

J SJbM OiijJLiJl «Juk 01 .. (i ^^JLUVl ,*— ^1 jp fY • • jtS'l 

Jp ,t-S >-V- V' M ‘ W 

OpSJiJl ^A 4-L^jJI ^JS\j L^iUaj;^ AjjbJI J^Jl (J fUa^l ^-VP 

. 4w^/l 

. 4ji~*jd! Awa^/l d^JLlll 4-JJ bl Uij^J 4-0 5 Li- 1 oli^jjl* jjJUa-Cj Ujs 
ol 4 4-jili- 1 C^b»»L*a3 4i Jli-I ^sobJl O^woaJ <;LjI 4 J.JlUlg ^ j-A— 4 j 

ill JjjT 4 fL-S^ Jao>“ 0 ,Jg..v AAJ 4 4 jLw<*^J| L*J j 4-05- JcO>- 



ijf-tu ) UL* 4 4— > yi\ 4 SjJLiJi Oj^j -la jt* 4 

Idfc f k ^f’ j*\£j 4 (-db£Jl J <3p-Jl (jj ^«n*aj 

U IJl* ol , c-^jA31 jLj^U 

^ 4 aJNI UJU 1 J 4 *iU-l olijJLi 4 ^ 4 j . ( O JSLi ) 0) ^kJ\ 
j^pOill ^ <_jd^ U~LJJ C^H (J^“l ^ Ja^a'4 - jy^j 4 4— Id* 
C^- ^>caJ 4 A w»jJI ol>l 01 ^1 JlTIiJL frUj^i^JL-li Olpjl . I £- ^iaII 
ld*j 4 L-^*J ^> 0 a** d-ol>* jA «3jd-l iJi. h ^\$\ v isL-jVi oTj iuui 

. i!Ui)U oLW! oby- ^ iJbU v>^!' jl^iSf! ~ Jil^u 



,\_i> 4 UMAX oVijii U*/- _ o jSLi 
. ( Gouday oiy t jj -Li ) 


3J-i* oL-Li ^ ^ • V ^Ip Jj> ju^p! jl Heim ^;U . T J { y r ^» Jij 
. aJ-J -1 cJVi J-il* J^S" ^ 4 j^j^-J 1 x-JNl JL>- J oiLU 

^£lt Ls^A JULl J^Jl ^ ilU 4^JL1 Id* 

^\ AJUaiil jLi-1 c/*% c ^LJil! aJL^IjJI Jj^xJI ^ 1 1^5 jtS^fl autochtone 

. <^“jlll aJL^II JiSdJ ^JaJl £• LLp L^p 4 Ifr L k 4 C-jJL>-I 

. ( *\ L ^«*ai ^ 01 4 *.*»J»L<JlI O^-Li 2yLL.*j ( ^ ) 

t\ij* x*~ oU^- ) iJUdl oL-y j S^OiM iSLiJl U^iJ JuUJt ‘&*C 

. ( ><\rr c xi . o^Jl 



ol^LJh <. ( j £\ IjJaJV o Jla L^*wLaj ^cjUI jL cJ * yju bili IJLa 

c 

U^wui; J <^...Ua^j 1^1} Jbr JlyU c gravim6triques l 

« * 

. LaLi* Ij -L>- 

a-aLi* c LJU- ap-Uju! oJLa oij 

Ot cVLwcl^I jt Etdtvos C^y*^ c aSjlSI 

* c 

^\A^\ gJla t Holweck et Lejay viljjJy* t ^ Jil j^x j 

Js£jl ^ ^. J::iiT : <LLjJI oVbrl J ciwy ji jJLjj . 1^-5" I^Iaj^I 

doiyLi jp cyjUJt ji, ybSCJi yi^i yy*]i 

jJJij t yA*J ^Ual)V ) 

oLjaAA J1 J c&JLr^ clr 4 

^JL-Jl jily- d\ iil ^j?AJ <IJjJI . yUJI y^yU 



.\~i^ i *-X&\ yJ^S OVi^XiiS *ia*jp _ -l JSO 
‘ jl*bU «j> ^ ^ijl jjiy J-ta dib ^ t jLr^' J£" ij Vs->* Obj-LiJl . (£»>» . £ c — >■ ) 

. ' i ^ 1 ^ t 6-L* iiU-jj 

_ r . _ 




t A*£liM t oJijb jJlJ ; SiliS^ — O 

t IJUfc . SjLwJl <LJL> 4jliS^ ^ ^JpI iil . OjO ; ajUU axaj^* 

t ap^Ij L uIp jJl t ja^wvJl aJ 

^ ^ ^ ^ <• <*£/*-' O - 4 4 AiliS} 4 ^j° Ji Y j° Ai^iT 

. AjL*JL1 4JL+*~j0 Aj^jM ^Usl! 1 4jli$j 

^ AjjS^i! j^LJU Aili^Jl jt» IJlSs^j 

4j^jA dl^j <U^3 jA J <Jl^l IjT 4 ^L*JJ A JKAJjA tlM <—> *£ t OjN 1 S^Jl 

. AJ.U* O^j Jj 4 aJLaj AjlSj>» 

f y ^u;l) iljUl ^ 0t ^ 4 4~Ji>j)l\ 4,^ J^LjcLl jl jJUj 

i^>* AaJ^' 0 -S ^ 4 <_jJli> 01 di^lil ojjb 0 ^ ^Jp JLjS^” Id L> J Jb 4 ^ A*jflJt* 2 « 

. \ f^a^- .lijLJI oJ L a <_aJ^j ^di 1 g — *■ O^IaIJ ^ JUj 4 JjJL^-1^ 


j-r ^sil i«— J' <J^**slt oljlji^l Jp JjNj j»—l OjaUsj : JjVjJ' — -*r 
j\y^i\ o*>U-~. 4 _k-l* WL^-J . cjj JT ^ S-^jsIl s^iiJI 

* g c ( 

apL- ^Li) aJIUp Ijl* ^Jp v-* S^-l ( s6ismographes 

1 *Aa £ 4 l^l j%P 4 AJj-^^-l oij-il C 0 -La 1 ytJtj 1 jj& . 

olj_il </ 4 ^JJI, cJjV Jp aLU 

JaJ-l j— J- iJUiu-l 4 les tremblements de terre <jJJj Macrosdsmes 

i/" ‘(^.1 •••U l M ‘-r’y*- tOljUl) jkbil Jom Jp i r aiA»j 

oLa d^L — *_j ®Jla ^L^tsSji (J^<apL^ 

. 5^11 ( j j**)' ^p 

.(Saturae J^j) . j N > 1 :^» ol,L_ll iJu iitf OU i^UU iJ*- } «15" Uipi li[ ( N ) 

.(Lune • jl .( Neptune O^J ) •jtT’ . ( Uranus ) • jV \ . (Jupiter (^ytill) - j'T'T 

.(Marsel) .jYT 


_r> — 



5^1 JA Ia\* UlkU (Uljljll S>ljs*yi 

liUai £jA I^LipI L>4a~» Jjil t Hypocentre jS^* ^ jl 

SJip ^-^p i Epicentre jj 4 *JL»- 5jil a-» ijLj 

. ( V j£i ) 4jj^U OyijiJ lilij dJUij SJb^ oW^i yj 


tU JljJjJ ^>*]a~Jl jS> 1 0) (^jislb* Jp 

Ol) j-ii ) ^51 t (jwJaP^I Ol^it d >M> 

Sj^Jl S^iL* Jjjd£ ^til ( (Jj^JI *U*! <.,...:ib <LjL^p 

4jO jji ^v^,* ^ l»\jT d jAj <jl JsL>-*)\jJ . ( AJ^]s> oi^l^yb! ^ 

W t 5JU-I ^ j o (jj) i P^ ^j|>=» : V'Ja—N 

. 4-JW1 aJU-I (J jtS^i Jp * * * — A • * qa 


& ?s 



V^SIN 0\>\ 

. ibf 4 — gJ^M obf^ll •/$ 

4jJL-s^U oLftJt? ^jA UijA <1*1^ j} If** JT 

. (jys-l JJ aJLU Jj^ll JLP $U*J lfyajUi>- 4 U IpjJ i.Ja2i*j 


. antipode o^3l ja iLUil 4 fdM ^ t\p?\ ( \ ) 



^p oWjlt jLiuJl ^ 4 aJL-ajJI ^L*JVt Oj^J < 1)1 <-*£ 

<l)li ^jIjJLj . J^-Nl 4 j>-j ^Jp <L*L> olij ajUJLJ 4 ^>*Jl tjU 

. LjyLf owajj Ol^t l£%*0 ijA jSl A-Ja~-jJl <1)1 ^Jaj 

^ AjjJj^ o\y l^Jjuio jl Cj ^jfz dJUb (1)1 4 O^pl oL*jJ UJ 4 JLaJj 

iJUjjiJl \Jaj 4£^jS/l Jp Jlj»Nl JA JU 

^!l 5JU-I < jp ^LsAlNl 4 (Jx*W? 4 0)Ij>“) ci SjtfL*Jl ttU-^Jl 

. oJla Lj-JLp ol 

Ij^IS^ 1 d jj «,<a7 Uj^aj 4 JjNjJI $.L*Jp a**!^ <l)li 4 jL^i>^/ly 
noyau St> ^ crofite S^ii } tfJ. : i-J, oliU* «** ^ UJ> 

pUmII ^ ijfls-j ajl, Oi^UaJI ujy 4 graine 5jij Jp 5-yU- aJL* iJUs-b 
Jai iJ u<ai J^UjU) Ljj-aj AjjS^t Jai . manteau 

. Ljj-aj jIajLS' a£a IfcjlJuL* aS^Ij? - 1a.)* ^Ji dpLii) <1 )j^j 4 

jLtoil JL-i^ jU 4^/jJb/l A-^il>- oL-La3 a^JLj JU-1 yb ^ 4 L*j 
jL^jNI IJla • J 9 ^ c)^ v* V* Ji 4 jj^jji 

J-Xcj .(^. ..dl^l cj-^) A_*UJI IgpL^jl} A-J?Ul A^ ] g ^^h^-\j 

c^>l>*jJkl APp-wJ iJL^bj . jA ^^jL*A>-j AJL-Ji AiteS^ LuJLp !il 4 AIPp*< 

4 J* ^*31 l*xA 4 Oj-j . a^J^JI J II / T j c*-Jl yJl (J U / o ^ 

JjNjJl JJ l^b jji J 4 ( Oly>oL> Ak^tjj) LpUU ^ I JjVj 

^ *• * * 

. Uli olijl J J^sjww-oll 4 ^/^ v-b 4-^1 j ipj ->^4 4 s^ismographes 

Allaul) aL^jJI A-jJi ^-Jp fli^i jj>-\j 4 Ob?-jil jLtsil (j AJjUllI AP^Jl 

. 0 > l (a >(^s»(^^ 


<*lj^ ^ iiLsir* ( ii^JaJU . L ijiij ^'*\T' • « JjJLP: S^Jt Jfr* o>^a) (jlj ^-SjL> ( ^ ) 

V> c ySC ^ V-lIj V^^-i ^ 1 i}\ Uoi^j t a^U- 1 C-i^ i iJLiJl ^Lj 

jfljWl «j> ( Ipi Uplt O^UaJl Oj-jAej ^jS /1 l;lJ Oji— ji ) jWJ 1 1 jXr* 

jtj JImCmNI ijySj 4 UU- ^1 >«-j dj^U^ 4 ^IaJJ Ajy Uw.j — Ldl J 4,.»>; U j J ^V > 


_rr_ 




^UU JA bop oVl dUx : U\anv vA\ j>\£±- i 

• ( A ) • c/!^' Vi u* V^/ £}/»' bJ jj>i ^1 

• • ••••• ^Si^';--- ^ ( JW-) 

Sues* ^ j wjyx* Aw!p ^ — A C P S --' 

» fe^^siN v _ ■ y 

<^Ll iil L 5 "U* jj_£j 

( ^ t ) gjUJ ( |T\ • * ) 

^p iik* v-U o U^P Jb ^ iiJ> bdjyi i/JI jl jVl |JLu 

(^lil^ ^ bUf- jJjiJ . aj^jA Sly dbLiu t 4«..]ait^ l-». — il <_$ l^.^ax; 

b»\^L®l J"* 3 ^ {j^~ ( >— £*5\jdl jl fLs-j/l y. aIIp y« i_J*Ap JT b ) 

. bUJl kilp^L 

« ♦ 

d ^ ^xia-wJl ^.^aII £* jL<ajl \Aju£ 

A-UP ^ C* **»*«£ l^y* 4 ^*oViP 4 Jt' I ^ . 4jLu2j>- ^jA Astf li£ AJLjjA 

C /y \ * j 

4 salique ^Lw*» <3Ljflj ^1 Sisil _j 1 o l_ ■ p.—.,.* L* I.X& 

«/ll 4 (J^' 4 SjJUaSI <^l 4 L^Jjl 

4jJ|^Uj 4jI*JJ ^wAjfc* . T j YjV If^liS"* £- jl yj 


J.Lacoste Revue dc slismologle (Rev. g^n. desSc, 30, li, 1935) -BRAZIER. La Stfsmologie et ses ipLwaJl jLb* 

possibility actueiles (Sciences. A.F.A.S. aoQt-septembra, 1938 P.151) 

jt <Lii)l jj>** t a}\ ^iLiJ^ t ^.JLJb idP jl 4jLiii-1 jl j^ll ^y* ( ^ ) 

^ . t f % 

«j> . jjvwLj^l j-A i jyj l^lSb* X >- lJ AjjL^- 1 ^U-Jb L~-J \ju LaJl 

. LjylJ */ o SpLaJt >_,..^y ^ i 

Js>\_ai^J < — -*J 4 ^ui£) OUj^l OUJoaU U^j A1 j Si 4 ^ ( T ) 

. Sima, Nife ( Ju Jj»- t ^|S^J c by. '..«*,* ) kaJ <. L^-~- ; LJUJl 


_r 1 _ 




ju 0^ ^ >- . ^ ^ 4Z 5^1^ Ji \jJKA jA . la.^.P OlfttaJl 

<JPj 3 jj/^ (( jLjiyJl)) £jOiil} 4AJU*i~-Nl A^-l;.} ^Lu-Nb t JjiJ^Ll 

gS"L c* jl Jl O^aJuj 4 LpUju^I jL^ajMU a!*^ ^j15j 

* ( *f ° ' cii ^ 0 Cj* ) ^[r** U * ^ S—£ 

aLIj o/j j! jili\ J>J c jt^-U JjNjJl ^Li^N a^jN! SgiJl 

. O^i U 3 --* If t o j ,«,~, : 1 ,) 


a~*L-(j jJUj JJijl {j* uJy ciUsj c J.L-Jl 3UaJl I 

t3U*j ajI . ( c-~ZjSijo (. cJjlj ) (J>i iiU^i c ^y^y ^yy** 

* * c < 

j*jj . aJsl*-^ ajLo NL^r*j 3*^4} • t Sima ^j+±y** 

^ 4J y£- dj^Soil jj>t^ai\ ^,la«~lt ^Jp JslaIj c 3* t l*i* 

* ( 

£-Ljj . Id* L>jj j 3>-j 3^! j^Jau c Ajjj^ ®)j-m2j 4 (( )) (j^ih^aJl 
AiJ^ CJlf jJ f ^i^il a J la . Lj yu T A : ]a.vjjl j^^aJl a*ifc AjliS*" 

4 jLou> (J?y 3* 3>“ 3*j" jJLr* £• ®r^ J* u j £>> 3* 

(S^-^j • a 3 ^ jt iy«iaJl <- r s> r yj 

L^ajl \Jo- \j£ 4 aJUfc A-j^jod! Jl^oj j\ AjLI? ^jA <— ^Ual! Ajl^ 3 

ijj^yi\ ^jyJI ^ jf c^rjSll Jp .pyrosphere c^jUH tJ*)UJb 

oLI;i lij (jUaJl IJla J J^i! (^^gjbpLAaJl jl ) 

^r * * 3^^ 

Jili Ai* W j3j Ji jl (li^t Ji 3* ^ <* W 7 

oIjLj { J^‘ AiLuAl 0 Ju*» jl 4 Ul>- ^LJLrJI . A>-jJJ! 

4 aJLfc ^j^*j 4 Ls^jJJ 2 j a*<0 c. m **) ^ 

. Jbo U-j iSy** f c ajS^Jj JUU 3 ajj^ 


V-^' ^ oi c( t jso) UiT gi u^yj ^1 >>-* 

U-wwJl ^Jp 3jl^jjjNl jjigij ^yu 4(Ol;LiJJ a!±£ ) Ajli c 3 jMj dl^ij 4 4.,; ] . vai l 



Aja-^i J** <— *■[?£ oK^ Ail a! jJL_ailj 4 £jlil 

• U1$' ji *i* t/'Lc -la>- ji-T 

Sly Ui>- Lfii^ aj^II ^LjNl jl LUp jl U 1 ^>.^ 

^p 1 ^ 5 ^ ( ^ ) J a^Lw» 4 -Ja_^j oti t ajUJL! aJLaj aJ jl>c* 
d ^ p ^* 1 ^-* • (<J^v <jy* 7 .W cil ^ 4 ^ */*^ * ) 4 ^' s-^y 

. Barysphdre JJidl jl ^LJl JlUJI y*j 4 Nife <JL J <L~£- a>JLU^* 

+ + * $ t 

(^jUt y-i^taJl jsP AlL^S^* ^jA Ljsuy <^JlSjj L^jJJ ^ a «,aa l)I ( 3 UaJ^ iJlA ^Pj 

4 c . 4 ^ o J bjL)y^ 4 jlp 4 * 1 * jliA i *' a ^ 

g:I)(?)/Jl ♦ » « » *« « > ^^ sJI A^jkXftXi Ojlj^'i oLil j — ai • fjJu* 

. ( H jt O (^p^p ^ IjLipI JUpNI J aISL^ 

4 oULa^j Ol*>-l 4 4 i£ AjjiaJ 4 L *Ja JljJ Li ^ill jl^iNl dJL* y lla: 7 j 

OliliaJI o JUb Jl^L Jl 4 Li^>* Vl schema JaJaiM IJlAj 

^ 4 oLN 4 O^j 4 LU> ^Jp y^^S"! yJ jl 4 -Jbdl 

^Jai ouaJ Ot llUbj . a-jLJ Jj£jL» I^Lj 6 LL>*I aJL^w- t ^^mJI 

a^U-JI (JUaj L \jZj ^TT * • (^1 ^yjdL 4 : a,;ll olyjl 

AiLtS^ A^ U-*JI Liaji Ji Sl^Jt dJl^ c^jJt 5 ^^]l 

. 1 J AjjL^ Aja^j 


ilTli Jp oJUb 3 > 3 l ^ JjT Aja>-%. y >Ji cJl* U JU 4 yiiJi ^.j 

AaaJ^II j aJU UJL^ 4 AjIaSnj 3 ^<kJU Aic^Jg Olij AjJU^/aX/i OliUaJ 

4 Ljaji lib 4 J-Jk c)( ^P ^jwLjj^AJl yljl^t UliJJal y^.,*^ <— i^iJl jl 

. Ljj-ftj Sl>o ^jja*j ^^P ^ ^ AiJLwalil oli-Jalt ^ taJlP 


« * 


a Jj J^- <j JjJL^ OLi UdAi ^ <jlpljull IS.lr.^rU SjLaj ( ★ ) 

• •*»-!> J 5 ” o^!j >"-»' 


_rn_ 





. £.jU\ tJLi ^^51 j^i\ J V) < U J 

. 4^>i ]s*M ajl>- o^jsJ ^ <1 ■»^fl , «j ^^ol 4 (J^aJI U (3^^ ^ ^ j^UJli 

Jjjjl lJU 4 4^-U oLi *UjjO oljli^i? ^jp <^*Ul 4 J \jlJ 

g. « 0 

4j| 4 dLj^*l jj ^ k* « 4 4^><ljL* 3,1 1 - - Ol *X* 4 0 )y+0J J_-w%Jli.l 

. O) 0^l Jl> l^l ^ oi lUpj i~Jj Sybil* 

ol*~~Ju!l 4 jl^ j \jS aSI^L 4 lyU*-**^ 5Li4 oV^£ ^jIj 4 — 

S y a ^ y+x» IjSy Ji ^ ^ Ol ij 4 Lf— ii ^y^/l £ jl7 Jj>-I 4*-iil 

4 ^ oLjL>mi^**^ iil^. IaIjIaj J*liJl ^*^jC 4^^ OUjI^JI yj 3JlP jl 3 yj 

. iiUill ol^*- ^51 

jjJas7 ^1 iL-j^/l ^1 4 ^y^/t O^Jtw* -b£ 4(^jl^Jl 

4 C.*>“ ^ (J^Ij^UslIL O^PJUl* ^Crljj Ol^jiNl O^^P 4 J SlJO 

4.1^ <wjlx£ 4JLja> Ol ybll* 4 ( SpliU 4 j^j 3 4-Jy^J oLa^j 4 <uSy 4 1 — y 

. ^ ^0l*)Vl JL* 1 $Up lyV *yy \j*j\jJ*\ O *» Jj lj ysA? ^5} 


Lji-^l;^ e-A— — ijj 4—jliCU OL-jl y>- viJJLjLA C-OK^ A_jl lil JLSjil ^y 

g- Ltl^ L 41 JL a l-bl C«*~ J 4 JU-I jl>«-Jl {j* ^ 4^l>>- 0)j 4 l^l^i^^JUl 


ilipy^ aJLa^Ji a^oiJ j^p <^j\^ ^ Eddington ^bj-iJ! y~^ ( ^ ) 

* * - . 

1 kXJ^li OVj oU>vU <^j-U 0^ t y \ j m * (y (3**^* ^0*3^* 

bU y AjJa.t bj| ) jJUIj j—AL} ^ U c tX^ jl j^P t 4-i l*j^Jo jjiaSJj 

I I « * * * 

JJLmJ Obj ijyklll ^IIjaJI ^Jbu -)j J l>*iJ 3*^^ 3^ J bji^i jOu Ur t <.,.,^g^ 

. <%*jt 'jjb t «L>JLi <L*l>»5^ t 

yi ^jJI^ (Hulyon, Lyell) actualisme ( ) \yyxj yl\ w yiJI Ob jk JLi ( t ) 

. j^i®J O^OtP- 3 ^ f >* < » L*jU c-jK^ <-^^ 5^-1 oljAUaii O^S*" ii j_> ( L>bt 3 olj,is^i 

» 

. Cuivier 4*jyf catastrophismc iJjS' yUs 


_rv_ 



4 £ JJLll ^Jaj U ^P U» <J& (j^ 2 ^ 

• Ji^' ~^>d^\ U* V*' olUL La ja JScjj c ( 

^Iaj V Lc Uajl OK"" 4^-Ul 4 4^)Dl <_Js*^jJl <Lil*j Ot 

oL^U Lj 4 OL)^t Oj-n^ap <3 4 iJLaj La q.,. 1 , ^ 4 A^s^ill S^iotji 

^ 5 j IxJ 4 A-jj-^Jl S^ t mlt 4— ~aj j ^ aJL- ■.,<?> jl 4 A-jtS^j 

JJUpVI <J JlLj <Jp j^LJL JjpIjj 4^U*xJVL Jaii I^jlpU jJo 
jj>«- stf AjI lij p-$lt ^ . (C~Ji^P *>L* ) LpljJU^I j^>wa!l 

* <J^' dr 4 Jf J aJL^-I^ aJK^j 

£jL — 1 

£ 

jj-JaU oLxJL^i .1 oL*— Jt jt-A^ JL)I j^rji 

. ^jSo 

4-^J^JI oli A-XyiJl oL.^1 ^SjL jl a- 1 p 4 JjJbLl Ula J>1 
^ ^-jLw U>L»jCU*t^ ^LjIaIJ SJLjL* OijL>-^ ^-Aj 4 4 

. ( Lit ^i-Jt ^x^lt J-s<ai ) jl*j L-j Ia^Iju; ^JjL^ 4 Lj^jJ^L! 

I^JjJUI J uilail ^ _ II 

Jeji\ ja* 

c <_-iUdl <_jy JJ c j* IT ‘ i^' Jj^' jA> 

aJLj^I aSTj? - ^ bLi*-l jt^^U L^jJI ojXJiJIj oty>UaJl 

Ol*)t c_jL-J- ja IaIL 4 bl ^jLJI l*i-$* . A ;? ^ j Liajl ^Aj 

aJL-aJI dJii! jjJLaJ Uj^aJ 01 l^L* *^1)^ 

.>> 


_rA_ 



4Jw* iDj-U ^ 





jjX. o 


jUiVi 


( <£/*>•) 

(<**• 




Lm< Oj-L* Y * ^ 1 


* « » k— ^ 



Oi 5 ^ 




l)j-U r< ^ 





P* 

oL^I / U ->! 

>> • W 
o-y -j^' 


jMjj* 




ay*yJ 






a-^0 7 


« » » » 



aa^ o«x* ^ Y £ 




Agnotozoique 


■L&M 


AnthracolUhique ■ ^ 

<A^U_' 

^ Cyy^ 

j' (^jylSLi 

^ T 

?v‘ljb irlj 


J*i 


wlii* 



t/ - 1 ^ 


! Jli* ) ^1 t^j>> 4 4 J^yi .| <Q^ C.. A «~ ^ J JJl! ( ^ ) 

^ *^>\j^>-j . vZ-*Ij yii ^ 1«JL>- <LjlJb V ^p <o\^wjl~~a IjIaj ^jP ^ iil>- 

JaJ j U^J g^Ll jjtfl oLtt&l jUi di £*-> I . oU-1 oLJJy li^l 

^L. j ; ) ‘ v * - ^ oJLA <Z ~> jlpl ^1 SJbJLiJt dU^-r.-Nt. Ljljl -Ai jl 

.iP-S/i 

















jS> i I ^ ^ t c 4y*^ajtJl o*X£ d-^ljl Jjl^ 

^JL^lw^o (_£Jl!l Ji-I 4 j^ . .J^wlt d-->^>- Liyjflu U ^]apl L^jJl 

^ i ^1 • ^ OljJLaJ ^pl*Jl»Nl J^LtjJl olj^lb 

<L~> i^?l>- iiJJLc t l^LS^j t -&aJ 4 ^IjjyaJl LiUp 

^%Ja>»lj oJbAj . <Jy* j^P 4juiV 4-wta i ^IaIj 

y* t j^U jIp &>b>-j t ^pUJ^Nl J*liJ1 oli SJjjJl <-sU*-« 

j^Jail 5^>Nl AjIjJI c)^ c ^b *V^ b*i V^ 

c.i>-0l jA i^cr* ‘!*^ •*»> • (isotope) <T> jJii ^ (‘j&jillj ^jVl yj 

#■ f 

if ciu- ^ f>s<i)j^' j 1 r^ 1 <y fj*^' a* j'-'-** iy 

. jt\ ^jA 4joL a^^S~ o l . - ... J i f£AJI 3 JaJI Uj«XP l *jsu ) l^-^c 

: fl$l Joju ^SJl) 


. ja jja*^ T dj+af- ,j p-Li> ja ' , j*— ) o* f'-/ - <3^! 

ijA IJj-Ij \A\ji- uji~~ S' j/* ol;LU A ^j-<!jj^S tir 4 V ' ^'i 

jl 4.-.‘j?j} ' SjJLoJi ^ <J^ S-i* 


<^Ja*>^ B3-VP i^Lc - £->jsi £pjJi 0*\j^ <^1 ( ^ ) 

. ^b?b LlJLI <^>\j>~ <>W Ob LojI Obj — ) vijJij t 4 jUU 5ijJLP ^JL-« 3 jJj*- ^ Nj btjj oUyU* 

5Jjiajjfj 4-jUii ifcpb VjLiiP Obj— j ^ (Varves) oc^ll aJj^I i^ljJL; ji<cj U ^ #-U 

. ijbJL^L-Nt i-yjbl oi^jl ^ oLiJ . (ftli-l» 4-fcpbj Ujms Aja.lp (, Ayry olLJ») 

^jP t-jy^L* (%iNl «Jla 3-1 P aJJj AijkJj o-i^ t aJ-L»'^AJj ^Or- ^3 . £T -^3 

<4j^b bJb- ftJjb ^1 <1 -A z -ja\ . A-pb^JI A.JalJl Aj3y*Jf*JJ 3lj(l^/l O^-AjI A^»- ^ T • • * 

^ aJLU OL-X 3jjfjLl ^.a; tJU Oyi? Jj^* Jp A-^* t (W.F. Libby) C M y 0^/ — 

JaM :j4 jlsJl JJU iUJLP J ibjb^iJi ^UJj . J £*-);) • £* o L,fl»:l l 

. Jyj> viJL^iJ^ ^y* oUUia-il jAjU bfta^J 

. (IT^ till 

* a^p \^a!z£ aj! 'i/j t jp * j j,— jL. A-?\..».« ^ Jl |» ■■**- ‘^ * (T ) 


i • — 



au- UJb^t lili .a-pUjuNI ^pUAJ kLiJ LyL“ U ^>waJ! 

4 (jL*P^I <j I jlA-e.. I„..,<a7 jl Jll* AjI jl Lu^*l 4*&t* C*— jl^P 

a^LJI J^Jl ^ [;Lip 1 t l^j^-l ^Jl ^pUJ^NI kLiJl olS SjUlI olJb 

* * £ 
life ja . l*S\y ^r*j fjk* ^ 4-k*^ ^j_JL cajjS^II 

J 4 A^A-lil Op^Lp £* £«« * ■ * J^l ^j^jJl OjS^ J 

A *-— ; ] I jl 4 y*-\ • ^V'kl ijP *-y£jAi ~*J>* Jp Jp -IpL-oj 4 A>-lj 

Jp Jllily ^j^kl j-s^j<* j-^ 4^kl jLsJl Jp ^ U*l)fl> 4 AJLs^lkl 

. ^w ? J^Jto ^kl ^.Jl pp 


4fjkil jl <JI;j^l ^U^jJl Jp V-Al 4jJl^JaJl d*XA J[ 4-3LsAJ 

liL^i k^ ^Jl jljWl aJ>Jlr“il oNliLj ^Jl AA^kJl <Wsl£ 4 c£/»j <JjlJs> 

A-PliJU^/l jj>«-s<aJl jU ^IjJly . l^j .1 i j^ aju . (j jj^jJI uLmI>^ 

s - " 

<>£*^2 5>jif IajS^* J ^jj— L* OjJ^> Oj Ia 4 j4^l i-^Jp O^- 4 UIp ^£*1*7 

^Jl oUyfJjJl *k* J*k ^“LJI fjJLil oU*>Uaj^ :yu oNLil o-La 
oVIa l^£r Jj^ IJLa . ^pUJ^I kL£J C->li Lj^aj L*JI^ Oj^J ^1^7 

oVLLI O^J jL 1 *Jp 4 Ipli oljJLaJI ^ U^UaJl OljJlj otji 

ckflil 4 jjUUj ISI . 4jJ i*j ^U-iVl dJLi £• jL*-L£* Ujaij a^>u)I 

. 4-k^kl ^plkU^I j>%.+,a\\ jaS' Jllibj 4 c^Uj5jjJl j> aS' jJ~XjL) 4 

OU li^Aj . ^Ua>-^J LpIjJI cyLJ^I jp ^Ux UJs> jt\Jai\ aJLa c^Jj 
4 OjiUll J J>.^ jLUdl y-LU £s*- ol 4 fj-Lil ii^ki jki, UJ 4 ai^il ^ 

p^-P jJiAJilJ Ujgjl 4^£^kil oAA ^J^kjCLwvsj lA^Aj 4 c^Lp^J 4^jl^L*| iSliAj 

Jallj^ jl Jj 4 ( j^U^ r ll 4ij^k cJ J ./wa Jl ^ dJL^-ljJl 4-L^JLjl oljli 

« 

Jl JtfJLP jUaj aij cthorique <^jjill Jl;j^l ^U^jJ' 

£jlii 4iJaJI oJ^ jU lj^ . (^^Ul ^/^U^jJl j-Aj j )j 



Vr^|>s4-' J* ly\+P jy>w? ja jJL>Jl J^t-I y* ^jUai^j 4 4*fy 

• * ^ d^Ji (J^ '-6-*~- A ’ ) 

431 JA Jjl [^31 jli 4 Cj\£~JA jJjJNl S^JUcil oNlii IJLjb y>y^-. Ul 

4 c 

SJiJjllj 4 4*-i*ll olySjyl! <LyiU a-^JLI yjjJl jujl>*iSI * .m./a\\ ^ 4j N objL-Jl 

Ojj-1* JL^jCU-I y* oL-l>jJ^ oJ-A <J <— . JjJJxJj ^ L ^li 

. 4^*b*^ 43 L>- 

4jU 4 di-A yj^iaJt JJ y* -uJill J W2A)J 4 JU- Jf ^Jpj 

j£iJ y£-t 4jt bjj J3j . y£!l £jU jlk- £jt ^lyil 4 £i\ J L* 

■*y*y* p-b* <^ly-^ jyW y* ^ <J jy**^ 

«AJI >l\jJ JJUdl iJs> 4J*\^a ^3 IJJ J% fc J*. y J jj, C^i> 

. ( M As*Jl^}\ >ii ) . (X) U1UI jLpS|1 ^jul- J 

0^-3 . <jwJl JA OyAit L^J^Ll J JA } jl 5-b-j Jl 4 tfl JA 

\ oo .L p 4 jwJ OyJU rvo Jl^K bj fb Ji jjbll ^JuU 

yAj 4 J ai» <1** ^iJl it* ^j\J\j 4JX* OyJL* 1 ^ yJliJlj 4 4JX- OyJL* 

V^yjy^ ^ Wy?y^' **. bJUa; U ^ Ulc JjUxj 

t (^AJl jjjAl oy 4 4jx* Oyi-* 1 • * ^Lj bl 

^y<au iJ^Aj 4 y* o!;LL» r y* yS *1 o~b-y 5 4 lyJUJ 4 pb 4 jl ji 

bli . 3 L>iJJ ^\ 4 4 ^y*^^ jy^ ^ys^-* ^ <Ji 

Lj>- OK" ‘ oUiy 4 jI 4j^> by] jjhi\ oNl ld>-il 

u^UjJi ^ yu yS (fJ jy JL^sl) c^Jbjyi :yb l^U. ^ 5^1 o^UJl JJ ( > ) 

. U Lpy spls oljii c 

^IaU <«UJ\ < 1 ^ 1 ) J^LlJt : JjjI oli . j Sx* Jaj\ ( T ) 

^r^\firsA . 4.w..l al l U'y4-'j j£- iy > ) 4-^-jJj-^l i^jSh 5-U 1 jLiU J j . ( >^xa jL-J \o 

. ( \ ^ t i . o t ^ ^io . [ ] o|;^) i^u- . b 



(j LlpIU jit IJ La <apU ^4 Lip <-~ 2 ry Lc^li 4 4 J^L J 

4 «olw\il oLa tJL*! ©L-j . li j**-p ci t -^-*- 4 LL*£ <>^jl 3 4 j»*w. 

. LS}T jjUs ja W Sjlaj Sbl>. LL: ^1 LjUj^! j>; U ^1 yj y 

J £ 1 Aj i[ 4 <j ' ^ L*La *>LIp ojUpI lit j^ili 

^Jp 4 lija* \jt>j&\ ^i>-j oly^UaJl jIjI C-jIT lili . U^jf 

ONj iL?w jLji Ju> l^LLi l^jLi jJLSii 4 VoLj L^>- ^y^'l ~U^ 

^JLJ 44L.tr Ujy Jij %*. J*N 4 SL>- olj . U ^l£l ci^JI ^oJ 
<-$' jrf 4 j-^s ‘ oty*UaJi 0 jL jjJiJ Litr J^p 

. c^piJt dJil ^LL* ^P jJaJI ^OP 4 J >- T olTL. 
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Ujlij Je}}\ — 

jl b A ,;*,, at Lip ^ j)oj Ol ^j^LlI Cr** AjbJJ 4 -*yb ^?^/l t*UK^ ll 

31 U^>- ^iaij Ol 4jli* ^ ^Jtil j^kJI 4 LS^J . L$jLi 

4 Ojj* 0 J <~L^ 4 AlJ^: (^iJl ^*jP uUji ^iw» Aj 

4 * 

? Aw^,^! a ♦ "^.4 aj ^JLJ i Ob Lip 

t Ljjj c,.pt Ji O^j t oLLL! iUU^S - * IjjL t;j^> <w*a!j 

* * * 

oL>- iJL*i~-l 31 (£$y A *rj$ L$->vL> ^Lajl < aJL7 LJUP L* ^->^3 

<-££ j* 4jjlJail ^lyill c3 jjLl 4 frl^Alj till ^ *+X ^ Ajjli 4 y*Ji)U . aJLp 
O r* Aiijll AjjJJr\ \ 4 j\yr\ £* tOyJ 4 L/^bj' c cH t(^iil dliis" IC^ 
4 oJL>-^i *j*j JJj 4 A^w* ^ r S’\^ t OLlI jl c iJLj^*Vl ol^jl) 

* t . * 

0^* ly>-L* 0^-*^*» 4 ^3-1 <0* ^0»li-l C-~>jJl 4 J ^ jL j 2*~0 

• ( ) jj^^l 

I 4 j j )fl tl l frbl L^jOJ dLi-l ^^l^sil L^? 

fr^jaJl O^LIJ Aj^jaJl dijfe 3 4 AjO^sII Lol^-I £jL oJLJIj • 4^3 j4"l 

. ( j£+j\ c&ys 4 ^ 4 « ^>Ji » jUai>*vi Uifc 01 uu* ) 

A.D jy&X**M 4 ob^-l «> 4^ (.£*131 4 ^1^*1 ,lg »*^)l 

oOjJjr aLjv. JiS" ilL$i . cJ-l^ ^LaJl <j>;Nl Jy ^J^Jl ^Jl 4 frJa-j 

* £ * 4 

i^. L V 4 I^ U ri 4 4-j^-jUM 3*3*31 ol jfet' 4 Lajl oL **~* < 

11L dJJ*^ . Aj^J^bl jj-sAaII jJj- 4 i f V 3-^^bLl 'jf' Lk^ 

j* 4 OJJi frllb 3-^1^“! C-J“l Ol il 4 ^3^ aLaJ cLb 

. AJLii 

«• 

3 ® 3 j^~-\ 4 A^s^^J^^ll ci^>til di-A 0 3 ^ 

Sjy^-Jl j> 1,-U ^jy c jOI 0^ Lajlj a^j^iII aJL-IjJI SIjJI 




Jl j\*j . aJ( 3 oU^Nb 1 $ . - i » jj^ a^pUJuJI 

. o^d il\A jj> wmJL jbJl IJiA c~s *lil jl^J 

JI)U ^pS^JI cMars £ J>\ a 1 >-y» Jtjjil IJi* Jp L£jJtf c/^' 

t>* v y . ^ ; bp*- ^ AiliS^ Jil oj^r Jl jS~ c^U ^Jp 

IJl* OjJ j~~-aj L* IJUbj c aJL^JI OfJLlli ^ A*i ^>-jil 

. A^jiuc* <_} JUJL^-I JL~*Sj1 cjJjil 


* . 

t ji.^all Op L* Q. Ja JiJ 4 djS sj Ujlpj 

. <Jjl>* jp*b (.il t A^JLju ob-oNl 13^ N| c <iJLi» 0}Jb Sb^l 

oJL>- J5w ^Jp ^JLdl *lU c oji^Ll jl j^.m\ 

^kJb :>hjj jl aL>1^ Lgti aJI^ 

<1j1jL>^/ aJIT 4*-p SjI^-I JaiL**l> (^JJl 

l^j aUI^- juj ^1 ^xJl AWJi oJLa I^Lip! c 0[ . ^-1 jbJ 

. APp^j 3jJ ; Jjlj)l 

c C— >«JJ A-j^P { j~t J*£> *J*i ^ I JtA>- (Jj 

c/^' (^J * ^1 O 5 ‘ a* d ^' <J^ 

. 


0?>*~5j)l\j OjjNl ^-;-^ C °Y 


» * 


^« « ii>iAj 1 <^«X*Pj 


t J>-j ^|^>-15" c j^r\) Lt\jA 5 oti oJjA>- olU^ Ija ^J t 

^ ®*X^ L-jJ^Aj li o^b ^S\f c O^ljJ ^ 

; aUUj d^jb A^U S^T t <• ^ ^ t 

• {jr*^ jy **. U— ^ ^ lf5^ Jp- 


iljLJ ^JU^ J»Uu OjSj ji ypwiii cratfcres i oUj-iJl i ji ^Jp oAl« cJK" iw»yiil ( \ ) 

. JjJit iLU iJU H^r JA ^ iai iiiii Jp f^' ^1 <ii jjp t 
tTY - gjll /"lo + iy^i /\YA + ijW : J, f ^ o^>! ( X ) 

. °Y Y X - jyJ^X'Y-^y t # >A* - J>-j tY~^tI1 



Jam fXk j Xaj> 4 AjIjJI C 

Opt-aJi Ol t jNl ^-Uj Lj[ . AijiwJL AjlfJl j>~ I 

cUli c 4 ^ & ill* Oil ^ 4 ^pUjgVI cL>)l 

jf^kl £* jil/u aJL^AI ^L-jO^/I disintegration jUa^l jl ;>jLj jl ysj 
. <A**»LS aJjU^- {£jf- (^OJl ^A ^^<£>jVl L^ > )J( j ^'l jijJl I 0 .A jl . Aj^>«-w«JJ 

oi-Aj (^^>waJl 4 _i*>taJl ^jA y.cY c-j^ajL* Aj^UI jj^waJl oOy} 

<*k ^ jV j jr 4 f ykLil jr* v-iJI jr " 1 ^ J ^ 

# ( 

apLJU ^ Ul/ jl 4 ‘ j*^dj • (“ji^l jr* 

# # 

Oplp Vj'Xo Lk— j jlk j^waJl oJU* LI* jli 4 calories Hi 

. 4pL-JL oljj y*l c-i'y I 

* * < # « 

^-P^J aJI c fUj^ll o-La jXj qa Jjl U*j 4 Ljajl j cJui^ Jij 

^5^" t 0^)-^ y^l °;Lr > ’ £-*•[/ Ol ^ jU t ^LcjNl J^aj 

. ^Ip j^JL* 4JU J*}^>- ° ^ A * * jl <-r^ y^l j W Jj Jl 

tr fi 

. oJj Jj>" <>tJt‘jlA aJL >- jA ^T aaA JdJLPj 

5,1^1 5)L*^>- jl jJJi tij^l^-l <»JLvii-l <u» c_..J.a.J JL» y^jjl ^ i y^>- ( j£ij 
JywJI <3*^1 jli 4 iUiP OOP ^ 4 ttUall ijl^JJ £^1 -bl yS ^1 

* * t- f 

j j ojLjLI ^-^p j>o«-w- A.wjuil ^L-or-Nl jlk-iJl ^p 4^-Ul 

* * j . 

l j \j l M - 1 ^, , »- 1^ t c I d^L*Aj ^jl c -**■ ! I 

t- t- C J, 

4*A t j y& jl jaj 4 j~*jOi J^ii 

. iiid.1 Igj jjvy oLJ— I 

P f 

4j^?i^> aJLx* a jfp tyy Jj 

O^w* lA,jjflJ (^01 SLl-l ^Jp jUil 4 jiyij C 

. 4jysJl JLUI AJCJCUw* 4jjl< y 4 y^/l JL^JI 0 J*Z~*A 

4~Jpj 4 kajl I jJJi jlj i^yp'Vl 4-^>*yi JjAJ 



Lsiajt *-*-i~* fj* 01 : l/oLLy t ly» yip-wJl j-Xjcj 

. 0) i£}\ ibT J r UiOL j|^ JsUuJI ojj I v^U-J! r L~iVl 


c * 


5yA> O' jlO* j jA 4JL-JS* Aj ^ OJlLij' fLOlP ^ySjy *Juij* 

U^J OU r > Ji ^ L^r ot cfs tVuij . e biV 

J t ^ . cUUI I Juk Ulkit ibui Oy — !' ;UT Jjib L$*Jy ji U^iT 

Vb*^' JUaJl Jl J-jyJ ^ J0jl\ O' c£y ‘ '•^S' J\j>-' jP Jj** 

«** Or^ ‘jy ^ jjj* ‘ '-V; 4 ( Jv ) 

* . * 
4 c^>-l jy. 4 ai* c j^-Jl J* J^" 4 ^ 

cj-iJ 4^-jili <U-W l^l5Ub les novae SJUJj*- ^yf- Sjty 


. o Jj Jj>- 
•« 4 


^Uk^l ^plxJ^Nl J*LiJL <aLc11^ 4 4ii jlJ 4 oULiuiS^/l jU 

£-}U* oli oV <y jwLjJll c~lJO 

d~Lfc jb j^-Axll 4j ^ . Ijaxj 1 g - : » Jajj^j 4jjjl>«-4il 
* 4^lj c-~~0- 4 li^ j jS"* bjJj l/ 2 ^ e£~^ bj^llj jl 

4-jJi novae 3-b J j>- ^ya^J jljull li^. aLaJlU 3^JJ ^y£sJ? c F.Joliot 

<.4ti\j CjSjjjy^ ^lyjVl ^yajiJ ^^SoC Nl 4 . ^^JtJl 

? 1 ja U>- LjajI J*j 


(j^* (3 jS^i4 c l JsLiJl jl l J-Lj ^ ^ll y4 l <ll jvP ( ^ ) 




_ 1 V — 








^*Ap y ^jA A-j-s^Jb/l Sy J LaJl .5^* 

jl jL^pI <Jp 4 . ( P^trographie Lil^Pj ^) jl (Lithologie L^J^J) 

* * 

. i— l;j jlj-w4 lil 4 <Lw^/i J^iJLSl 3^U ^A j^waJl 

jl 1 AjyLlI iljit _jt c OijLaJl APj^£ l* ^w> 

Ail C AP^XJ**j JAmJI 0 jy^~ oJLA C)j£j -Xi . Aj^Jb ^3) AjC*XP 

• -V-J O'* **!?* £* 

. \jyu j-Alliil j£*\ tj* U^L* jy*i) '-t>- j~> jy^ai\ ->-XP l)j£uj 
O^J 4 ^a t bitume 4 ^ c c ^[) c C-Jt ^ 

4 4-pUjjl l j>jil d*XA (3 <L)t 4 ^*XA ^S-j 4 

* t * * 

aj,^j j^w 1^>-Ij ‘ J*A>! c i-o-j J>>w» $ J-** ‘ ^f* J-^' Cr* 

. JaJlI5^ J-s^i 4 &JjZ4 

‘ (Jp 4 cjJjJ dJlA d^-Ni j^pwaJl CJB - " lilj 

£-1 4 4 LS la-**jJl Lijyl 4 IjuS" ) oliJ^SsJl ^ lwX>- 

jliiL 4 ^JLj^ A-pliJJ^/l J^>wa)l jU 4(£l . ..A^-Jyill AjjS^il 3JL^Jl 



c 4 ) . 4Jl>- aJl^ yip y^aj 

jj-j>w 2 JI 0^ -L5j . ( £j ... neck Jjj 4 ^JLi* i5j* <> Dykes C*4 JLs^ 

LJfi . jiiT J^U; JtjN, iJLwJl LpUjuNI, Si^dl A^yjl 
C05> J-J oli ^ c aJLLJI j^wsaLS a~JI jUusNI aJLU ^ 4 4-^1 
. yp A*jgj a]^*Xj S^JI ^]a«^ ^P Li > » 

Joj a 4?rj JA i\^h^\ yp j^>*-s<aJl ^4“ 

C * * t 

ajjjJUi j^^vaji C)\ 4 A^yi eJifc 4 uii? jwi^ . yis 4 y j>^ai\ 

7® Jj^* 7^®) JJ^' jja! 1 v^" i^' i^y* (^i_p *yyiy ijPUxI j^>w>) 

jlj ^UaJi ^ A'>vs" > --.'^ 1 4*^*** ^)i •>■ . ^ 1 1 

c£j-4“^ Ul>ob 4 . I^JtS" Uuajy* y j>%^ai\ ^.-.Sjj y 

4 yU c-j’^Ap 4 ^>- . Aj^JlIL Ja^A] yt> { j\p^S^l\ ol 4 4 ! £^waJt 
• ( /. y *\ ) t 4 y ij ^ • ( */• 0 * ) ai*^*j^ 4 

oiSLyjij a~jKji ( 7 .Y jo ) S-^Wl ol^JLJI ^j^Ili 

oi^yy-Ji ^ ( /. \ jo ) ^LaJi oi^yyjij y^>yt ^111 $ ( /r ) 

cl* ^ror-jjJ^A 4 . ( /. T j T ) olSLL^j oU^^Jl fjd/r** ^ • ( /A j 0 ) 

. ( y. y ) A-y^n y Ajyii Ajjiy ij ^>y 1 


crW 







: i-jyVl ^iiJI 

SiO 2 : 

o^jVY 

CaO : 

1 jA“l 

AL 2 0 2 : 

^ i jA^ 

.Na 2 0 : 

rjYo 

Fe 2 0 3 : 

Tjl^ 

K 2 0 : 

Tj^A 

MgO ; 

TjVi 

H 2 0 : 

Yj.X 

y^j j-ii 

Is 

£ 

Is 

CT 

c 

OljJi aJI Jujaj jl LJpj 


^ J-t^ Lpr (Jp ^1 y V ^ ‘ 4-i-* 1 4 jU»pI J^P t iJ y)& ^*^sj . Lyij 



Jl jJ— ill |T \ • * ^ *1 4 OpiJtJl 

{j* ^ A-^i /jp AjCJ-Aj yy^ 1 >q > -p 4 AjIaSsJI 4-j lC 0J_5j>J Ulf 0 JUfc 

. > * 

. LjL) ^ c3Uaj iL>-ljjl J ^>waJl oJL* (J ^jyijJVl^ 

, {£ y ' an i l ^lujl j j^^JI jjjJ ^jljf l^J^ 4 jlill ^llp j 4 li| 


^ c t * 

4j-X* 4X !JJ j! Ljp 4 Uj^Jajj j^>waJl p-$i J~-w jj 





\ a\\ 




(►^ j* ^ (Jj^* p-Ld Jl£ oljiiJl d[ 

<1)1 j ! p t j*P li-1 C-J>jJl <_} L$j^“ t J>. wg X • • * Q* j£*\ ul . oljJLiil 

* « 

. :>jJl£ L~*J y* jlyyyJJ olil uiL^I ^jlp 


0\ ^ y»S» — \ 

amorpbe 4 jjjL SLlI SdlMj 4 j;jO folil Jy j-J?l I 


JC-^A j If^La* j£jC t Sy-iaP ^ ^L-^l ^ OijJlaJi tl)^ 

ol; jJl ^ Usui I ljt*SA i JjjjL; *5UI iJU-l ; U^JiU j (jdLLSi* 

(^* <j^-' £-s* <^-&j . 0) ol;-UJ j . ^ s— i j \ ■> ; « ‘ HyW' 
<io JUe c W-j3lT s*lU J dJUi, toJlT ija* <^t ^ 


^L^fl l^l : J*-j i u^kil u^U~l oyU jy oi t ONI jJU; Lii ^ ) 

aJU 4 < ij^lj t vU <4> JA ^ i v'j!^' fl— ( J*-**/ • £ ) U5=^ Jx m&omorphes ya-^l 



4 ajj^UI <j Uli . isotrope ^>-L> jl 4 ^jL*sa 

Ja> 4^j->) dl^Nl £• J^«-^ L^ v d^ > : aJxx* ^tyM O^j 

oL^Uaijl ^ \a a z * J-W^ >>-^ l c (^.i * • • (£>!/*“ 

£ £ 

jl anisotrope S-jLsa l^l J?L-^ll ®Jla j& JlJjlp JlJLj c(clivages 

. L>-Ul4 V 

«• 

a^I£ 4 A*~JaJI J Ip^ii jfcS'Nl aJU-I 4 ^i-JI aJLU 

. aJ^Js Ol ^ aUsu 

^Jj^: A± y * * »A ^ j)a««o jjL y jii cristal 0)jL ^ia-aJ <jJJaj 

^ ^ ^ * 
aillt ol jS- . jtSil j_^i~Jl oL^Ap ix*>u aJU . sommets 

a^J^ c aJju«« ijjli aiL* t ( j~JL»JU . Ol^jL Lwta -J->-^j V Sj^Lil 

c, ** 

4 (Si 0 2 nH^O) J LjjI yb illi amorphe Aj^jJLj N aJI^ jJLj Jj 4 A* s «)ail <J 
jjJ-> Jl* 0;^L aJL£ j! 4 <ijy^ Jj>* Ji* (SiO 2 ) jt 

. y^-saJt 

S^lll ^Jjy Ob 4 4 ijylij oIjLipV dSb-Jl ai^ 

. 4j^ii! ^lyall 4 — .«*».;>• o£ Ol t j^LIt .M 

* S M <S jl! 4 . L^JI^jJiI y\ Hauy ^y> u ~J»i\ Ja>-N aij 

fj^j <■ zj?r jl 4 ( { »-« * »■ 4 ) Sj^Lf V»UojuI 

Ob jnSs-AiII Aja^^l oJU& 4Jolij . ^U*il ^^1 aJ 1 C. r Jl&l IJLa 

^IOpL aI^j oL^ 4 jr* LoJ^» j^j 01 v_^ oj^Jl J>-b 

A^>-Li*} ^>^JJ Ijb;- a^-L t>j*j 4 ^ <U,».:M \^\ijy>r ) 

jiS^ A-^ji> L^i ^ t vlAJi 4_.. . A*** 

* * * 

. 5jJa>* ci^ U - ^ - < 

l^JLJl ai (Bravais 4*\y) aj^^JJI o^UJJ aj^jJJI a^J! bj yiJl oJu 

. ..^j y L 6jj) • i -j) c Oj;jiJl pl*J Jwalii’l ^0^/1 Jl^pVl 



* ^ iiJu JjjjIJI i_iJba£ JbJL^ ^ U^X ^v^JULJl ‘ (^"1 

O J^) 



• /V<3 o O 

Jl • cj *<£r^ ^ ‘ jl—Jl J1 . ^ ^ j£i 

4 OlJ^/l jl OjjJlJl ^ *^--ili JLaP ) £-1^j j ^JUJJ <£L-iJl 4 

0 

* ( Ja~*j J 4 j>j^ iiyuo-* 


A-j^jJiJl oIjjZ^Uj ^>Ojj 4 juS»I ^\ j*j\ 4 J a>-^L« <5 >-Ij ly^C Ji3j 

5JL>^*j 4-^-jit diJL^- X iicil JL^jCU^Lj 4-^»l>- ] oj \ j £* <J C ^ ^Ot;jJLL! 


{ j^i . 4^%-iJl $jj <j ol)*iil <L*wyj i£jj!^\ jJ^ (J^ - ^ {j* c <3^ 

‘ ( jJoj^s ) c£/»-^ *>jk <j UsjI L»5L« olT i,^!l Jxi 01 £1/ 

Oh -ii i L*^* l iij^r ^la«*l <-*i ^ (Aj ^SsX 11 U^J>- c O^AJI 

s— >■ C1 ^Lp • *>*■.>" j^Vj »~**^' o-JJj Na 

U JjUo ^b^u*! 4jJ c ^1* Sjjk iisf c3 ijJiz* t>ifj*r ^r*ji 

u>*b^ ^ C.^-^.,1? Aij . ^bL V 

j^y>- £?v*l i-^1% t 1.XJUJ jtS^t ^L*orl ^Jp 


4 -IaaJI * ^ J ^c / * ij;^ 4 OU— 4 jS- *S-y+£- Jp A^-i* <Ua 3 yUaJ ( ^ ) 

O^J • ^1 4 JUP T J* }&\ Jp 4^031 4^2 — U . ZjjlS j* ^ ^k-Jl 

4 AAj«S^ 4 i< ^ w>« 1 ^ J Ij#j ^]imJ 1 #jl>j ^ .Lap ^Jp (^1^ ^i)t O^i 4 w»U y^ ~l ' s«ip 

. oUyLMw* ^jLij 

0 

jji U* 1^,-jJj <JUjcu-JlI oIpUJ.^ i>y Jjis oLy.,^H »j> oliL«< ( T ) 

JA V-b ^jL-owi) c ^LJu Jp 40L » ^aJi J SJUjci^ diffraction ^ybl OlSLi. 




. ( 1 ... OU)LjaP 4 4 Oj-b# : Jli* ) . Ulc uy^i cjy t j v?N 

«modf cristallin» t i aa-J* <Jp li[ ^jli Jf 01 

c Uajl ^JLP- 4 y^Ul jy <^~Jy <w. «<*,>■ o^*X^ Oly jy 4 jIS c-i—jyi 

% .• 

. 4jiil jZa obbL^t Sfctf 

(UIjP^Lmj^I) oljjUl ^1 p ^aU» H 


. o^jJLD <w-juil ^^ajUaiLl ^L-l;^ y* oiyLJl yp 


^u*M oij^Ui J* _ t 

i Jj£ t <_j iJ ko LSw OU OjSJ (Ulc iij-iiA ijy JL> o| 

«Ui OjSo SJU^b lljj :yt-j Jupj . rentrants <i>-b Ujjj Oji i ij^-~* 

# ^ ^ - | ^ ** 

. ( o O'jp Jbu l*-i jjaul 4 macles Ol*ty 4 ) Ajyb 


• ^y^ 

• w^yi? c/'jjp' c y * *>^y' * ^ 

d^) 4 °yr^\ ^Lo' ^1 bl^yi ^ 4-^l£ jUpNI Jyu dA>-I S^“>^ L*J 

i^yb ot 4 i*i* yp i $ .**a> 4 l* yi cj * yjyi 

j\P 4 AjjL-w* ^p A|-Liw» ly 4 4 L* jj-j 

Lwj 4_yL*w* L*jb b)l 

•O * J^) 


. goniom^tres bl^yi 5^-1 4]a^y O^yJI Wy 

<yJI ^U3i . jTiyi tolyUJ 4jjUM >UJ( ^Up O^j 



oJ> LaJj . Je>\xi\ 4 o^LII c U> jlx^ 

O^-Ji Oi . Jib- jyt iyfj Jej*i J>j M t Vri W 



7 t 7 . 

OUUiU d»e .( j/*) -Ua Jli.i'Vl ^ O^JLJ a,b,c . \ . j£«S. 

. L^pi O^y^— (j^» j&^ 4 OIaI^ *i)y~*j* 

\^**. > ‘ 4(4**^ 4 A-jlilj ti-jU) Lj jAj AjlAJjA 4-J^* y jjl^- dJLP jl 

<o\*i*^/ 3y jM . . 4 ■ ^ c ■ ^ c ■ , 3 . — c 5, JLJf c--->-yo 

^ i r r 

Jl&Nl c^J JiJ : wei* 0^V*^\ 0\*£1\ 

Ua~*Jl J\SjS/\ y :>JLP :>Ap iu-kll JL^y ^dt Ol^UJ d^OAllI 
Ipy IfU JT primitives iJjb/1 ^ 4 4~*L-Vl 

4 — 4;jJj Ol — jl O^A_jIp 4 <ijlp 4^ jJU 4 U 

. IfJ ^ls>ldl jjl^ ^JUj <J>j-*J c ( > > ) systfcmes cristallins 

y *iMS . y ( sly ) lIj^ 0 ^^ 4 <AjkA\ _ ^ 

©jJ^ j^U* : ’!^*) Vvjj jjl< ^ jiaj <&>rj y 

•(£i ••• 4 4*2 





. ( ^ ^-1 jU^aP c 4 jy» *. !&U ) j»fes> ^ JL^» AjJLpU ^al»w 



E £ *— • ■ » >~ 4 < « .^a* 0 *bc*P oVjlQ> _ ^ \ 

Jl JsUJl ^Jlc . $ ^JJkl eft ^-n-* t e t (d i ^>y|; ;c S ^-oL- c b £ ^y*£* 

. ( oL-il-L- c oLp-Lj c i oLjUj ) ibUll t jt o^sr-pi ^bsJi jjlP ^J 1 


jyy Jl-Ul _,! t jjyi L+l^ tS^I jt ooljJl i^kil —V 

* * 

. ( . . . OjSjj 4 Cj |0 4 doJ fiX * \ AjJpli 


jjp <*-wP L^-U-l* £jja— Jt oL**~P <j^Aj ^jA 4 j>JU“* 1 j ( ^ ) 

dl ^ - bi— * ^ Cj* h£j>“\ tlr* t klJJL» . Ji>\£ jj£- 


oUj^C bljj ^ja C — - J^>Oj ( Jby l*-i Jtxt \ ) HemiWrie ^i.^jji ^]s»bijl Si ^J sl» t ( <» ' .»* 1 1 ^oyr ) 

J1 Ji^-1 Jpi ^ J *yrjh 


«:>JP C 






* . 

4 4 i Si J m ^ 1^1^ ^»mL^ 1% ■ » * 1 ^ 

• (£' ••• o*^y 

4-jJlpli ^AJJ^A jyttyA J J^/l 4 A^ALw»Al 4 .JLj*1| 4^U:U _ O 

• ( ‘ '~ > 3'*iji <• <■ C-J^pj;T : ) 

JJU jjjl l^Ki . AJUiJl } 4 JJlI S^Ut A^A\ i^Jkill _ \ 

*' t ^ 

• (£' *-*crf*“ c <• Jj?** 4 ' <■ 

<J d^>-jJI ^Jui4 Jji/1 l$l£Li. 4 <jcjlp jl JJJ i^UAi _ y 
• ( ^ • • * v ^ ~~ d 4 ) L $ ..v a *j Jp < 1 j U 







tiijip «y>rj i (b) iijjp jsP c ^jj^i Jp olpUaai . U j&A>\ j* *fc£> — \ T j£-i 

* 

^\ij \ (a) | >la: ^ t Ji>[zA\j <*iydl ^JuaJ £ (c) ^azi » »j*-j 

• ( c J d ) s-^j s-*y w 

• d j-2-? C-J^ ^Uaj (j 4 Uil **— ■*>* <■ JO 

jA iJli $ <iJby£ ottyjau j^JLj Jli Ulc <oJL^ ^L-o^l ( ^oaj jl j^p 

i fy&u~A if**} JuJkJj Cj^j : *)b ) Polymorphisme Jl £jfl\ 

£ 4j\i (^^iJl J^-iJl 4^~- jlj^l* jy Lj2j jl liL>-t -A*} 



TuipL^il cr L£ji isomorphisms jTlAsJt yb 

• ( 4 L^llj 

£* (S Ai oljliil { jA*j jj : dJJS ^ }£*\ y U iJLfcj 
j£is)l j\ Jl$J&l crf£ y* IA* * J^l >0! jUUJI g^yjl J£jJL l^U^I 
. ( <Jtflj j£Li yb c-j:,Jl : *&> ) pesudomorphoses 

^Ltu^L) ^ L>- s^ii uu*L* ^i aJjS/i s^yi j&iSii oi 

iusjtyb JlSLi-l ^ c-Jpill ^P IjJ Ai^lsAiL* jl} 4 (<LaJ 1 SjJjJt O^Uil 

. ( \y ) . dfcrivefc 

Aplju oJbJOjI 4^utll 31 aJjNI ^y* L^lai y&S} 

jl c <J>j^A“l Jp U[ ^Jli Oi oJUbj . Troncatures OlyJl jl C*U'liadb(l 

3^ . i-^bs- Ja*}/' ) UljjJl Jp 

( J-^^ yP y*£~* 3^**» 5*^? ^ y^l i^P’ * jy*i 

L/*J-b <3* ^U^il *'y*-l* 4 y^Nl J1 Uo^t y* JUUVI 
. J^L> ^JsUj y>- y>^Jl lJUb ^jp ObyuJil 

. 2L*£ll I^jUAi yp <ixJtdl Jl^JiNl JbA yb o^*jJl y*£« jl JU^ 
o^-j>-j y*JU y* t ( d 4 ^ X <3 *JaJLi* ) 4^1 j4« Jl b-j*y li[ 4 0^1^ 

4juj1 4 J ^ A«^? bjU 4 jjJali 4 ^AfT 4-lp LLsA>* 

oyrjJ^ a*aj ^*U7 • T6trafcdre dyrjJl y Ijj yAj 4-ili^ a^-jI 

. (>) JjLJI yp 0< \ * jIAaT jl*^ «y>-j 

Js*^' jjI* jU jy^j . c-JU tfrj V- 5 ^ ^ ^ ) 

yUsli *.>i.^i jl^JVU Jl *iJLJi> , (c t > t 

©JLxj . ^ Sly* ^ ) «.«.! ^ - ---Hi ^>.^J AmmJIj I^j^- 1 ol ji ©Li* L^t 

^ y ^ j^u-L -X4P Jtr* ) JlA' 3 4 * ‘ * , l fc 

tia— .y y»Uj ^.uJ ^vlj *— uii j> )JLA f-Xp Ji Ir^ 4 

. jyxll jy^\ ‘ jy 3 * t ^ r g b^ > °b^ 



1i* £*-jij . £~JI bUjJai* ^ ^lj c job ^yaiu JJ lij t$pLsj-jl 

cLoi de derivation <3Uk--W OjjI* *jy\ij Haiiy Jj 

: di i*~i»)l jt jJLj l^ptut iiJb 30^ ^JUl 

<-t*t jr Jp Jb!l J> j£*J» J «A~aj C (JlJL* 

0>*Uai* l^wyj bodP O^o ( **-j jJu^j ) ilA^Jry 4jj1jJI ^ 

. | ^kbdl ^pLp £* 

J*lT jSw baJ jj£j l i£j! olplfcciNl Jbb jlpj 

t ^bbJI ^Lp *Jl>- . (oj^-jJI ^Ir t}b«) holotdre 

(^1 l/* ^jA jja J* {Sy* bdiP <Jl^a*Nl 

4,^uai Jt^J^/i o #>y\ ©a> . meritdres ^^-pOJ 

d^-jJl ^pL> t^b«) J^l£jl j£dJl dj3N-j «*JuAi ^ hemi&dres 

* * 

. ( jj-S^ ^ |;b^l p— *4 C <j>* Ljb*' 

L* Sj^Ij y^bp ^j\jjAi) ua^-b/l I 

1$ .-i* 0}^} . (^IjlH l^bpl 1 |JLp ^ill 

. <oLi^ ^b^bJisA^ 

. (primitif i J\JjJ ja) p,m t tJ>jJ)l\j yr>Jl jwu 

. b, c, d, f c-i ^*>1? SdpUJI £>L>I 
. g, h 4-JlA-t 

* 

. a. e, i, o utjP^l\j 

j^t ojtr ur W-! J^J' os' ur a tsi j**j; u£*j 

( \ T J^-i- ) *Ai* Oli*^ *i-AP Jit A-ilsiM 




4 b p ^ 

LJJLp 4 IjJi ^UaJl .a 

o* ol^j imjp d^ii JA OlPjj 

Jl c5y lA^fcj . ^1 . . . g j b 
a-a^slAI ^ja Lj^JJ ^^aiLo ^Uiil 

J 4 ^ ^*J ‘ V^kr 1 ' i^td' <J>1 

Oi ^AJl (JLaiu A^JslT ^/1 



jAUN j_^a _ \ r J — £p * r , 

W Vj&N •. C£*jal\ 4 VOi\ ti* Lf - 1 ^*' ^ '-Vf' W 

.<W ^1\ A^^Jli 4 g <■ ( ^-U^ 

«■»■*« * ^ AjL*j j\S*1 OLj^j LI^J ^P OlpljallNl . g 1 

o-4 4- </ in W j> ^ o-l" Ji (> Jib ajjup 

. £>L>Nl Jp i^iaxAli J4?Nl 4 r ^>- aJju> oLJlJb-} <Jp Jb m, n, p 

d 1 -j aJ} 4 ^L^/l U * J-s^i J»1 (^^Ji 4 d m f n hp ^Uaiil OS" b^ : ^i4 

. (N) f»hi 


. oljJuaiJ <UUJl ( j^j\^'X-\^ ObiyJ^ 4 OUh,<ai>Vl 

ystf»L^P 4 <u-Ja£ JLiP UL>-t U J_U J-^aijj : Clivages oNA^uu^N 
IA Olfcl£( b^ oJlA . ^UaaJI ^ j)a^ ^ j^--» aUI£ 4 4^Li*l4 


* 

i Miller ^UL* y~*ji JUjC-A UL>- . Levy J yiJl j* ^ O ) 

• W 1 * ^L->dJ v_— Jlj 4 


_nt_ 





J Uj Ot Oij . A^JiJI JLSiJl ^ 3jl>J aLU. JUsNl JA jh\ JbU 

J Up Ub Ajl 4 C~~Jl£Jl {j* ^u*il p-~*r\ J* U*L* 5;jSJlil i^ull 

J^p 4 AIjIj 0 J> ^UoiiVl Ojyw? ^UaajI QLw^P- 4 A^ja^- 

. U JLj>- aJL$-**» oU'.^a<a>l oJLp UL>-I J ^ry . <£}li cT^" <3^ 4 aJj>cu 

^..,**^1 aJ^**JI a^L-jl* oUL^a a>' Aj^j LjJiJ 4 ^Ai* C,.«.»Jl^Jt 

JL>-jj 4 il^Jl Aj^Lil^ obL^aiil Aj^I ( olw»JLU I ^U.«^a,Jl <Jj $ 

(J aJUjCLwJJ ISLU ^bb> ^Ja*j JiJl y*j 4 Aj[UJJ ^ .j*a\\ i£y* l^-jil 

. apLuaSI 


Oj— < xJ ^jv^jJL (jL^a: lb i l macles 



£%P ) h&nitropie t III . ( ojjJ ) ‘ 11 • •Vltf 1 -' 1 ^A# j* ^ t 

SjijL y>>£} . l-U yl 1 1 ) (JUaili i- — >“ OIjjUsJ Ol^^J . Aaj-jJt ^ Ol;^lJ 

, * 
c*^> (y) _y <. ( ) w <*-—**- ui^ 

^4^' C-P v-i-JL^cJ ( C-jT t J-U^ h^ 1 * •— * IV . ( j\ yA 

. ^UaAjVI jUI Lf t WJjj^ 


t 01 ^pJj t (>) iiJb£ Ajj^LJt U^Ul^l 

. ( \ U^y 4 j 3 ^ 

tJlfc ^Jp jjjL£ ^31 o^-jJi aJ^- Jl^wl <j 4-s^li^; ijJLi oUlySl Oj^jj 

.*>w£; jtsij^lJ ^>Jl 

penetration et entre cJUasJlj <jly^l Jni IUy ^ii c S^iS" ^oU Uj 

(Y) 

‘ mortaise j_....li.<cJ' 3y5J *Jai £-£ Ji* Olj^L tcroisement 


I f « * # 

jl oUly t hemitropies Oujyu«Jb y <jy0 oUly i)u*j 

- * t 

*L>^Jl *,_ ■ - -•*- Si ^lL 4 j^*^ ^s^Jb L* L --> - j! liA ^yPyJii^ . <>-^j (jl.,<a*)l 

jjo ° ^ A * IfcjiJJL* Ll?-N Ul^jo 0|} 1 5 1 {£ y~ .~.+ j jy^£\ 
O^j L^jLipI ^.—>yj 0tdl>- U* j^y 4 

O^J (Jj^3 aJU-1 . 4 J j3 *>-J ^Jp IjOj^P 0);jAil jj£ 

ILiliSl ilU-i jj 1 ( c.JVl 4j»y c ) Lij^P ojj jJL» ) ^j j . “ . : ^.. y i 

. ^ li ^jijLi ^ 4»^y y c <L*y c ^ ^*^**33 

^iajcJ oU^-jL^ 3 Jp t ( ) ^LL^aJl ya^j -Up ^_^.. „>oj 

4^juaJU 4-^yjl <uJ! oJu^ jfj Jsj Jij . ojujlp ^p-AJ o^Jbo obly 

°!3i^ 4>* ■ S '- U ' -^J S- - : - - i »-V^' ‘ «r4->^' 

. ^ * 4^3..-; 4JLa^U Jj (^jji jliil J-LJ 4jl*Jl) 


^>» jl oU«j>o]1 ^ UU jdj 01 j^z *V c Ulx l^Jly Oj&S ^ill t oL»yi 0 Jl* ( \ ) 

- - ^ * ***l • 

j\j ^jA Lja^l jJr 1 ^jmAiJ S JbJLnJl Oj;jJLJi ^jA U 

* C 

^^ > 5 *" l ■m| ^ 1 i ( Ol>-UJl j-io'cS' <uol P, ) 4 |a ; .~; jjylj# — >- Uiojl Uja:u i ijilat 

. 5jjL i}y *+>ry JujJ-1 Cj^ Ji* JU» U^ i ^pitaxie 

• j >~ ' W^ “ > ~ UL-J yu 1^- ij Uj ( Y ) 

c jtOJj <-«iy I ^jjaj ( JLuj U-j ^JaJl ) ^'Uar.-N' i.\j ^ f ) 

. Wljjl ^>aJl lJuh 



\r% ^Ul l*>! 3fc>-!A II Uy*i\ yiU^\ 

* jy-wxli SiJ^U OljiiJl cJJLyi 2L-ly J lyS oUjl>- ^^7- 


fj* 4 a^l^ ^yjUaiLl oi^ C-jidl J*-~ Jl j>j 

■ <ily>-t -UP tj-jaJl kJ ^ j^oj ^|p 

jljltol ^jP 0 ;Lp 4 jl ai Jr^Jj 4 4 >jJ( 4 j>-j ^jp ^jaJl LaU ^Jjo V Uj l*j 
l/* ^JLr* w ^- LP jL~SLj I J-sa 4 ol ^Jp JoJj 4 vibration 

4 ^^i?;^> - sini = -2— = K: y^Jl J-bj yJ J 1 

sin r vl 

4(^li3l Ja-^JI fj 4+yJ} vl J 4 ^iyajl j p^JaJl 4£y~l V j 4 jL^j^/l AjjIjJ r J 
^ ^ 4 4jli cL) J 4 4^ij Uta O^o jL^jNi ot ^jp 

. ( > o ) . djJl ^ j-jy Indice de refraction 




Cri^ ^3 4 ‘ 11 t isotrope ^iyLl Ja-j j 1 1 . ^yp _ \ o JSLi 

.^aU Jy^U-i tre 4 roi .(^U- jU&l) 


4 Ja^ll £ j^U .UP ^L^>.S/I <_^jJ Jb^ Vj lJUb 

(•— 4 -' 4 monorlfringence U-^j jt Ja~*j jL*&t L»jlJ Jl JUj t Jb-lj 

OIpUJ, 4 cj^t fL*^ *-~Jb . ( I c n JiLi ) ^lyU gjjL^u 

birefringence j <LjLj ji ^,c pIUx* Lj jJ 4 ^ -Up 

£• ^/^UaiU <-i Ja-j 4^1 4 anisotrope ^iyU ^,Lu Ja— 

jJ^i! Uuil o*-&l jlSU jl Ja^ dDJbj . (ii 4 n J^) oUVl 



t S^lll oAa Ji* 4,L a jj ^ jLm^jVI 

olSl. Ua ^^JLUVt (% -~*M Jli 5j^L aJU- 

. 5^ U-i? 

I <**1; jJl ^y^fiyA %4*t 1 Ui*^ 

: jJjdLl oifU- 4.1/& 



ap^*^ ) jL-n^jVl jl t^U-ju j*— or 1 1 , ^ ^mmj\ — ^ *\ ji-i 

£~»* y* iiL-il { jJu jJp 4^jJl 5-I>-j i O^ljS^Vi j^Jj ) 5^ ^^iJl £*Ja~» O^j :( > 

. ( 0 pooctuelle ii aO) 

l^bj^ ^>1 p ■" £ ,J* i^**M*^ p*** ^ * ( ^ jl— y U*^ Jib 1 * p— *" A II 

^Uiil j^ij . O glj-^1 ns Jlc vi~>-J A i'Sy^* ^i} ” m P ‘ <Jy^ = ng) 

. ( JouL* ) jjM \Xa Jp b^«p 

A j A 4 jL-Jki'VI i^l^V : ( T 4 Pj«j£ ) ijiM* p—^ t in 

. ( jU»i_L* ) ^JLUVl r ^ i OyjW! Os*i*^^ 

j* a t(jl/» 4 ^**) *^‘_y A *-^b^ * jL-£iVl cSLi o];_jL ij'b* 4 ^V 

. (Vo < Ve) Vo t^UJl jlyuM 
. (Vo > V) Ve <^UJl > jlprtl y* j\yu^\ 4 (C-JlT 4 ^ ) <JU t V 


. ( jL^Jl Ub IfJ Oy^j t ^jA o^b ^ 

^Lj jb*^jl (jy^J 4 **?-£** 4 4 4**rfOb* ! ob jfa il l ^•y* Oji^Jj ^ — T 

£l*-£» ) 4* ; £> 'i/ 4 ( <^^lp £bu5» ) 0j*l5 £r^£ jAic*Jl» .iillAj 4 

• <T) (<^^ < 3 y 

jj^j 4 J-li 4 JJJ <^ 1 >-I 4 oUyJkdl ^ ijj , L — T 

Oyli jU^j V ^jvpU-iJI ol j& 4 jL^iNl iJU Ljb 

•V*W 


L*^Jl jb£ (^*iJl ^^OaJl £l*-iJl bj ^flpl,«^ 3 L«ji 4 Oi^jp*^l 

. ( W ) Ijhfrfiw^ Oj^j iilo^jlj 4 4^?j^Jl 

I 

j |^* 1 W^ £>UJ> 



i vy^N oUofc*»V )Y j£b 

. Vjto 


Ulp^fryJailS^tT 4 Ja«wa)t^ 0 ^t^-ijyll ;4 — : L^Pi \-jU^»l ( j^-C( ^ ) 

^U a*^I jjly i-j jy^J cNbU «OA 0 ( ^ ) 


( jj /51 0 «*T U -y^— y 00 ) 


<^U- Jj»j 


Ve 


jl ne) 


j*-s* jl j JL® no*m JjjLillj 4 





(_^ t ^lx-*iJi jLtcoi dl^l ^p Ljy^py c LjLs<s>^p 

* 

<J^0> \j \y*j^l I Q*\jb j ».^>% jj t g . y * ,raJ ^ JjXj L*-Llp c ^Py . ajUlU 

* . 

^y* l.$ ^j^jLsAsLI lil ^UjJL! 4 <JyL-w« jA t JL>-|^ J ■■£» w <J 

c jL^J^i <Jb5 IjjL J c hf - Ui oUJuJdl jjjA jupj . ( ^ a j£-i ) ^ H*- £ 

0Ju*Ul* JySo lf-J iJbJUl jl <Jp c — *-y t lit i$-5r-y* Oy>J 

^P Jy-sA>*JJ 4 iil y^j . AyUi« Oy^J t yjl ^Uly 4 lAjLJLi)! ulp^j 

t, * 

4 J-s^aiJ^ I i* Jp ^ 4 Jju UJ (j: y^y . AA-iNl J-*ai c ^ c-Ja Al***A {y-J? 

. 4JOl>* A*p\jJbL*^l aJL*JU 4 JySs-U jy^yA ^ 



. C-jI^Ip^ ^ otf-U-UI ^J-»<aP 4 <>-^U i^yi^A t.y+p 1 1 . jsiaN «. ». ^ A 

* 

. ^ olPl ^ ^l| ^J-s^aP ^ 4 ^ £ v_ .j , aa««««i* t y» & 4 II 


4 JU 5jjL <lj dJAiV oUi Jp axe optique JjjJaJl jj£l o,Lp 

jL~^j! y* dl^l Aj^ 4 <J^>-I SjL*JJ • iJLli CjLm^jV^ 

4^JixVj \X* . yiyi]l *jy^l oIpIUaII ^Jp <^j^*p 4 (^^L>*l 

c 

(Sy** 4 ( 4 i Aw*lj-^ : oIjIj ^ oIjJLaJI ^oaj 

u/ 3 ^ 4 ( ^ — no j = ne 'Ml* 4 IjlJLwJ jL— < y wu yljo l*-i 

. ( V j IV t > 1 J^Li, ) J ^iUJl ^ 4 IjlJLwI ol— >w» ^ ^jU)I j\y*i\ ^ 


_ v . 



) <J j>-\ oljii iJbkj . uni axes jjl£l SjiU-i l^ip jljaj t J&-\j 
Olj-LiJI ^ii .Waxes jj£l UH ^ <(Jil JJ'tt cJJLI 
jl bj Ui . ^kbdJ £• g[j-soJl <j*Ua^ <■ jjW ApU-Nl 

oj^LJU 4 AjjyLH olf^l c aj^U-I 5^jL aJI>- ^ 4 gjjJsJI j>yM jily 

iolp jjp oy AjI Ub yw*l ^a Aj^UII oyJt) <pU-l ^a 

4 0;jL J 4 4 ^aJI I ji'y b} 4 l* I . ( J;UJIj 

p-~-4 ifjty . aJI^» Sj^LJU i(Sjk^ai\ hjjA Jt olfl £• 
. (5>M Jl oyJtj c&s^l JWli j^Ui Jp 4 jyM a^U-I 

l 3 bxJaLl*j 4Vr-^ll ^ J>\j £j I ^4 

aJ^J 4 jjUM AaJLj ol^Lil cj 4 JLU^I jflytft ^ O^J . aJUI ol^l 

J IV U ) Uajl A^a^j Aiy} jjIyJl 4 JbJl <Jp J^U? jjl^ 

^-UJI aLU j*p Up L$1T 4 aJ^soJI jjl^l ajj!3j ol^jJLJl ob^t . (V 

. ^IjUi ^ 

i y Ji £— i j& j* • v^ioic«Si\ j^\ 

aJj^'I^ A^LyiJI ^aJL^aiM . <w«JaJbu»J>l ywmaJl 

«Aa A-i-S*" ^ 4 Aj^LiM ^absfNl Q. ; fcjl* 4 OljUU 

. A-w^l^taJl ywaJi Jj J^- 

/^Cas^i^b AiP 

cTi;^ ) JU*i->1 . J jg*rj)t f J ^IrV • J ( ^ ) 

.( ^Ar1 

4-fci^/l JUjCL-\j t jSl -^jC <ii yS' t 5 -Uit JJ <^-*X} Jl 

y JUJjt j*JU- iiljfcj . ^-Lii' Jp frM J1 <}>♦— ^ Ua>u J-^i 4 

jli 4 Ob^i~Jkl oJL» ^Jp *\j*r\ t/'b ^*^4 

. pS' jJ hj lJUb Ij^j^oj L»s>- 



(S^ Cr* l5 ^ 4 *^+~4 (j^^' 

y£ \ 4 JI 1 !! iJL^iaJl ^i%JLLil 5AU T" jl \ 41 J^aj aS^L»^w c 4pljjt 

3)1^ ( £jA ^C- ( 4-*^|^ jJi ^yJ&jA j> *a&) \ £ » 4,« ) i a J* 

Jp J^bLt 4^-jJI Ji^j . *111 ^LU ^Ul jriL^JI J^umjc 3lW 

4jL 1) p-pU *lc Vjl dUauc* L 5}lj^ 21^3 0* 4jljJa-*l ^Jp 0*j U-J ^>vJi Ulfe 

4*5^ ^jp l$3 * ) a «.»» L ^jA JjJJ S * 4«i r3 .» tJ l J .^ a Lj . C-.- »~ > %j *lil> Ji— «• 

^ . \JL_. OuJ j^w- JJI IjuT ^ ^ (porte-objet) iLL- £-1^) ja 

4 ilp Sfl La) JL*V ^ j*UIT ^ ^jldt ^aJi La~ jL*i* 
o\ ^jA jlS^LLS S ij^r 3a*_> i ^>wx« dJub 4-Jlill 4 JLaII 0j& ot L^j . 3JI 

i-iK"* Ljlp *HU 4p^jLaJI . <u— <L* a^oJI 4S"L* 

. oyL iLl^ JJLJt ta^r ^Jua^cJI 0*jj t Jj-*JL £ 1 

^4^1 uy^i 4* V^* 4 a>-lJj SjaL- o r ia>w-*U iiD-ly . f 

^ * - - v ( Ola*Li* OlUl-?“) 4^wio oj4^ 

jjbLl^ ij^aJl * ( c yfafc -* Jj£-J ) 4 4L*U-I Ui^J «IA' 0^ 

j' ‘<£*^1 4< *T* (^1 Jp JJ-Vj -(J^ 4^) 

^ ^ tf* *».ll *j-^aJt *«L^] ^ y2 *, /3 . 5 ^ C il>Lw 

c 4 jI*JJ o^Lia c ( ^ IjlJLoI oL j>*-+0 ^L^a ajI ^*jp ^_alj ,.,»».^ 

* ( s^*^’ f 4 *& £- f 

a!^ 4 4^*^ ^ 4^^r)^ 4 ^ 4 ^ • j 

4»a)I j* d O>-^J jS (^^Ut j^p ^LoJli I L>-j^* ^-»a> c b 

4 ^ 4S4t 4Jp 4 p 4 ^LiJl LI c jywaJl 

. ( ^ tj? yJt laA 4^y iS fr <^a)l c 1 ja ^L* - 


• r-^' ii/* 5ap ^' jiciiL ji« g«k~ ( ^ ) 

JiiiMj • ^il*ll ^UwJI l-i^ j^L^*L t . — l ' ' jjl fjjLl ^4 j ( T ) 


— V T — 




jU •r*' p-* • ( J oL— ) p~^l <• 1 . ^ 

* « 

( f o) ^^LaII ^La-IJI ^ i ^ “ ■ / * ) l«X*5*" O i * * ! 3 *! ' <_$-^ J-pl (II • {£**£) jj^ fj* 

ij i*-£*Ml jLw» ( III . oJa-jJ (re) ^il«Jl j%p ^U«iJl yf ( LjL>- ^L^Jl 



. ^Viok-iN — Y * 


. ( ijjj — R ) Jj^Jl 

<r> ^ Jil 

*jJaJl Jp t Jj^J' ^ *>**1' 

y> Ubjl^ybl £_i 2*m c-JaAi^Jil 

j-iai !L (^Ul £^1 

i-XpI^aJ j \ » .^aJl 
— iai^JVl Lj <j t ^.ja JLuJl1 
JV iJLiL* ( Y * ) 

J~>* «&{] AAJ^Ji ^H,.Avoil ^ jjl 

Ujb jLii^.1 4Awij;i (^jJl 

c J-L^l Jj^JI J-S j* jjjjs- cj-sa!I 

• ^a^UJl aIaii JJl 


<^UJl jUiJi jjy: Ml M <-J^ S^oj ^jUI £UiJl ji jJU,yJlf c ojjUJl 
c->-> — ; (^j-jaiMl jMj ( J-» i-^UM oAa l)S”* -O' j£i) 

. iU&l «s»Ui 


_vr 




— Y > j£-i 


oljliJI <jy*^ <Jp c£JLfj?l L ^a>«-flJI IJia UaJLUj : ^fuiaiN ty^A* 

^(j (inclusions oL-^1 ^Jpj c ( IjIjca jlyj)) ^JLiJj 4 ^LaJ-l 

oli^l ( ^*o y^iaJl 4 4 ^yc^Jl \j iJ 

jt-Jj * . . oUL^aiiVt 


4 c£jjjlU e-JaiuJ.1 <yJaJb IJlA : s^\a.V,. AN t-ypAk 

. <^*<iJL jl 

oV^J L.JUP ^ «mm)I ^alb i-l,aJI Lu* 

^«,< ia lli 4 ( *S)\jZa oV^j i) Aji Ojj^oj 

JL*M (iJLai* jlpbVt Xi U; Jl>- s <d*l£j jjc 

> Uw> Xl >ts ^ oK" ^ lij gjfc JT i^f . ( Y T J^-i ) *>s* 4^1 
iUl^Jl <yv<aJt oLaJl^J JS^ Jp 4 JL>-I L)j.a tij L*iijj . 

£ptj uLiu a*jJi lil J&ry . (°ri * ) aI>IT a>jjJ £jjI Jxu: jyU 

jli y iJaliL* 4 AAJ) <>xX^ Ll>ol . aJL* 1T 0)jJb ^.yal! oU^ 

A^iJi 4 aJL^II o^^Ji jv 4 uy*^ jJp 4 jjLa^ jl 

fj-jail (jp jyUJI iC^P lij Oj£j OljLiJl »JL* . ijy^j £• ( ^S>- i^wLwi 


— V t — 


‘ il (J/* AiJ, ^aa^Uw* ^ jXjj t *_JaiuJk! 

.(£1 ... )J j£ll oLL-> t jCjh**U) 



.'*&«*» V^y* _ T T j£i 

$ t ^ ja a i ~ H J^-Jl jt>Al yl t Vp 

. JL^I y Vt i Va 


(JL^*i^\j aT^Iax* ojj^oj j\ j .a. ' L.J 1 ^} £.j«ja)\ 2 jaj 


U tjy. ^iJ! t y^alt OjSC 4i^U tjj . jLJoV! <ju ;tt ^ ii-ij 

<Jl c JLSJ)1\ S_JUi)l t ojliJl J*ji; l £SJl* c . U j-.-ll J^SLJI 

JuIa ( J_L^t J^jJl J-*j ^ t oUiVl 

4 4 )-*■ *W t>* <^' I ^ 0 U£-~> kl>s>- Aa-lj Ji Ovjlr*^' 

1**"^ (Jl <^ a Ji f ‘ L>l* p ' UyJ* 1^1 t Oy*>M jij-tf ij**# 3J-iJl 


• 4>4“~i ^ .P* *H>'j *•*■!» ‘ S' ‘ Oy^M' j tiy £*-~~i) • Cj* 

. jJLiU oj-a-Jil A^ljli oJLfcj 

. ^isu jL*£o\l iJLiJI iUwuL^aJU c dJJi y* U iiL* 

<JLij c* * a>%Jl^\ aS^Ic - ^ — ^LjoT t oUxSijyi OljJNl 

LJl>- Axial*!! £j\jau<a}\ C-JK^ . jJLaJI jL**^i! 


V — — *- 1 o r Ja->*^~l' o^ji-xil <S^U^ i y^-j |»-L- jljJl ^A JJjTbll j) ( > ) 

^ ‘ ^ jV^' JJ • (V^ t t J^/l : 

N J^lo; otoU- t y. soidl y-i 1 »J 4 jl/Vl ywJ 4-—J\j N[ La ^ 

■ ( ) <aL^- Olpp-o i^yJl ~ .«-. U jliy^ c <c*JU iy|^» j. Jai.1^^* ^j^I^iaI i ju 



JljJjS' OjUI < 3^*% ls^ jo Ij Oli i ( ^ • j • Y ) 

>w> JA h^SMA iiij . ^oll jliD Ojl-Jl 0^)1 oJu> 4 jL~&Nl oyL 

jl I iiX^}jjA i <15^Li» \i\ oljli S*Xp ^pliJJi 

• * *-i jli <3 ^ O^j Oj-L» 

JUIaJ LJLpj . j^-saII otjli (Jp cJ» yc!i ^ <*<?UU oJUb ^ jUl-oj 
cSjjUJI J1 if* (fSi\ c(TT j£^) J Js~s* Jj*^“ 

£• ajj\aa O^JN) (ji^e { j& i SJLpUaiII oLjLj 4a;.^U 

(^1 $ IpUJjI .atajj t^Jyj £Jj? 0)^)1 <LJL* j *■ ■, <a?> Ol^JI |» . 1 *■**) 3 JjUJI 

jli jdxi JLP c O^JL^j i^jdl aS^Ic* um> jtS"*! 

^Jp OiyNt 1 ^ jJp JUblJLil Jjill IJUh t { J^^J *> 3^S>o Ja>-^lU OjJLSI t U 

<j* c •*>*■** aJsiaJI o A* ^ ^iji c oL~JI 

. p *]a a ;> 4 4^-jjjdl 4jL>«^aJl iS^lc* ^JjISj 4jraa> ^ c oS^L*~JU 4 cA~*Jl 

jl ^dill jJLa!I JjU; ^dt m <LD J op JasM 

. axa <*jji )t oljJUJl 

0,006 
-4 0,005 
3-0,004 

AJ 

1 0.003 

-T 

0.002 
0,001 

0 




. oVJu& \$pi * ^4 Ay* _ yr j£-i 

i ^LUll «lPt >■■ ■■>• NjP J^J Ji l* jJLo5 4 r .«,,:,Uj Ol^JNi »Jl* j^T aia»>^C* <—■■£ <il js> ( \ ) 

. oUlpVl «Ju 4*J» JUJLP ul£»Vl> aiU 

■• 1 ' y 




i*LI 





0 0 9 

A^tyll aONI ja ja Nju i l t? ip LJLo c lumfcre polarise* convergent* 
c-«]a <jy AJi 1.C A^JLP Jl>o[ Ub^it 


OV^JJ J^-JI Jy A jLlSU A— JLP JL>o[ ^ Uy/® 

. a^ja^JJ A^lsuil oljii jl 5 ;jJL*^UI oljLiJI £• Sytlb 5^1 
jUII J, J 1 * (> ot c jU&Nl ULi oljUJI a)U- ^ tJub 01SC.L 

^WJLil iiiij t Ajf^aJl jjL^I SJL*Ui* (j *** * 

- # J ^ 

C jJjxJl Jy V If! d--»- ,jp t L*> IT ‘ l -V^' J*— j ^ 

. »lf 1 <Jp IfV 

j» :iliU jljf j£i <> Uili t ioU SjjLJI CJIT lil 
4p)il Oj£j i 3y*>\ >_..1.^» « <ft]»\jL> c ijj_L* jSy?l SJ^u olii»- | ^* *JL.JL. 

• ( I 4 ^ t ) ^:;‘*^ V 1 “ ~ > ~ *4^** 


J I ,::,7 ^jiVi *JLji 4 j^l <Jp l*li ip^p ^Ulill ^3 ^ li]j 

• *XSP |V 4j}Jj£* 

iy~. aUU 08j I (III J II 4 Yt j£i) jyM iJLJ ijM 1 cJtf l*t 
V-JUaJl Ol* 4 4j^oil jjLAL ilSsJtil ijjljJJ jU-I 1_» *-» Jp L^jaP 
Hr- aJU- ^ 4*>- i^Sjj ^ • JJ'j (<jS J«»*=i 





<i^La OLtip- 



l 1 3£* 

i rr in 

_,yM J*. tii^p jjUl 5 *aU! oljjl, 4 1 . ^i.\ y.Wn.^\ tfB^V OV^fiN — T t 

. jufiii j4i^' 4.» -.p ■■* jp (in) »jl*us* jjW oyu c ii j ii . 4 ^j*m 


. ,j>-W' tJkr: ^»— < LUf •*!>• ( ) ) 


— YV — 



aiiUi ^ oijUJi 

jLwCU<Nl iLUJl Ol^UJl ^^ajLsA^ bJtP ip^o b* 

. Aju^JI ijPyJl OiJbJb^li! 

c jL^a»^/I aJjU c s^L-Jail c c Lkft^ 4 jjJLSI c 

. L j4jL l a£-\ j^>-^ 4 iili^Jl 4 (j I Jill 

x.tT jli £* cJ*LL> jii d[ m . pfr |N 1 4j>yL^\\ 

* * 
j/y ciLLt :*})&*) jail ji-V: **• 4<u~ii jliJt 01 j*p t opaque 

ot J%P * IJL*S" j\ lilii d^j Ji jy L a jiij . hj*j <A^9 ^ iJjjLiJt uij ( ^JL>- 

c ^Ja>-I 4 4 ^l>o J-/* 4 ) \r* *~* ^LaJD oJjUJI Ol^JNl 

. 4^i\J 4 U^jI b* b» jJ <1 )j£j dbj • ( yw>l 4 

* * * * V 

b^ 4 ( jy* ) b*-br-j 4 ( 4^b*) j^Jl j^Sb Jjy 

O!^)^ ‘(J^) 

SjLmI I ■*» ^ ^biJtj W>?^ j^-Ay . LyiJ ajL^» ojL^aII 
^auJj 4 ^ ^ ^ <ju jl yj ^IjlpIi dJub oIjL-aSI o^b-J <j jJLaJ <^jJI 4 j^jA 

01 l$Sji \jy* i^\j ^xJl 4 ^xJL Sjl^p JT ci j_>o 5)j-vtaj u L ^II 

: <>• ‘ ‘ ^ 
jll» — ^ 

^iiajlj \fyj>- j£s «il*U Oljft Oljli f 

1 cr^— ' * 

. c. nr _r 

^ ^ a * l ^_t 

. , C-Jljl —O 

iVyiJI l>j_£ LyL" OL-li o'jJLi [ ' . 

1 J jii? 1 — *1 

^-W-jJI ^-li jli jy— V 


— VA — 



iUl! oljtt 


jkjb — A 

^ 

u *^ — ' * 

Ajla 4 oJL>“ 4ft,^ L^ajl ^Jt> jl^^jNl aJLIj J^sJj 

* C^' 4 ^ u* 

. J^J ( t-L** £• oj^ll jOijj 

? r -- Oiti 1 ^ — ^ 

AaXT - Ol^-sAJ Jijli f 

1 * V*J>* — * 

0^jLb Jjli jli ( v $ -^) OijJlil — T 



LUa^iJl + A 'Z J * 

c 1 W-° 

ii; 4*L?M {£y+* N C**Jj jjji — *\ 

\^j\JCUm\j 

^Jt> Lj jAj <Jj£oj . SjjJl SJbJLi 4 Q»,a> Q.,, ».»».,, U U! 

LUp ^oj . minerals jfcfJJI J VI 4 ^LiL^aJtf olSJ-~Jl 

AppareU de Pisani Jlj-f jl^r j‘ balance de Walther yllj 0l>* «k-»* 


: i \^jb ^Njbm 0\^i& VSN^jSiN jpSWa^-N 

^ AiJJi jJl ^>-Vlt (j ^ <— ■ 

oiJbJL>«i)l $,LJ 1 (jL*jc**ii oU c oijLaJI A-jPjj 

# 

4 Lji^aJ aJLJL- Lj jJj . ol^Li>-l 4 jL/» Li ^i!l 4 a*j 

. L-jlS^ <U^J 4 S>^2J ^^jLsdi-l oJlft ^ ^jJb^ajJU jtfjjp 

*4\&£ *rl)^ ) ‘ H*" (_r* _/4^' C. ^ O' ,j^€ ‘ 0*5 \pUJI »X* 

lOUjJil jyb) OijiiJ' i jaM OjS” 0 >£j) ‘(^t^ 



4 jyyJ'Vl ( ^P i_jul^jl 4^i») 5j_j_f Aj^jf ol_)jL J^-io (Jp S-IpL-II 

• ( ( ^1- • • tT"^"' jfy i £jO*£N S — * 


IT ypWN frl/rl **&• 1 <^»-' if*- j>* W-*J? 

& jt t borax J^HT fL-A» \^Xi ^ ^ 4^ 

4 JL**5^M i— . ^ IRjj ^S"" 4 OJLull JL^lTVl Jj >• J 4 jji^ill 

. X~~5jbli Aa.J t a. ) Ij^Jj 


4 4jLL>- j£-S* Jp ,j\7^LJl jJULw aJLjJI 

tj f l <^AJI «3>_j-1Vj ^Jp , j » k « IJ 4 ^ 

OjJ ,Jl jwJ JjIJp- illiAj . ^jLp -» (J1 aL^ Jju A-IjOJI P yj>y* jiaJl 


4 >Jdl JL-d Oli . ij-ull -L-.K'Nl U>1& g iUULl ^JSUI 

jLlI JL^Isij 4 pBju ijjji cJty&l O^d yUj 4 A**-** SJJJJ 4 ijU I Jp 

.jtl...^5jjjj 


^ J-^ c3>^«— 4 Jp endnits Ot»^Uail Ul 

c 4*Ja* J J 4 OlJjjlj J^JL£ jl 4 dJL>*jJ 

ukii- jj>- iiu iirLs. jp 4*}UJi oiwifeVi f ju^r> 

^la*j . ^jLJI Jp ^* ^**L»*JI Jp ^ iJIAl dJlib 0^1 ^<a»0 

4 <S^>%za £.Lia«j ol^U? A— ouxl oL^ ^ 

oL-idi 5^) . 4*jUJ» OjJP J* 4,^4# JaU 4 jUJJL* .£ ( \ ) 

jlj . . la^j^iaM . i . J : U»J Jafy ,(\^or kot^jJA 

. 4> rps-cTN JdP c Miltdl 

. ( jucVI ) J ( ★ ) 


— A • — 


4i oUjjl JLAI uy>J% 4 ^L^JI £tW 

. * . . . yOa>-l 4 Jajl^tJl j 4 

01 jyj» pU-J*[ jj U <Jay * ill ol^liJl Ol^L : Luminescence fc^iN 

LOajI ^ ,Jj** oIpI*J*J C..J 

Ul . ( ji— iJ _jl phosphorescence l-X» vJJy -Uj 

UJ> aJUjc^- 1 jjSj SL^wuL; tiyj olf-U-iJ ^ JJI t Wood 

tW*~ ■«* JV-^i t^*) o^v *j*-j j* (Jul^U 

. ( £1 . . . a*M ji;*>UI t Lijj 

cA^i x 


roc ties cristailines OjjLJi oU [^^cj ol^LaJl ©Ju* <jJJj 

, oJy JP *> • J 4 \ ^ « «* 4 > 

roches 6ruptives JLfrliJLftM jj^waJU ©U— JJ ©JU*> yuu jJL^uj 

©L^U 4jIjlJ( (j I j^a^A dJL*Lc 

4.%]a.:.:.4 ; ^Jw? dJbLi^j Jaii holocristallines jjJLsJl LIT 

(cristaux allotriomorphes J_^JLiil ^aiU ol;jJb) oljJli y 4 Lyaj 

® 4_J W 4 4 . Ol;^L SIU. £j***Jl j4r^ ^ 4 ( Y O ) 

. * 

aJ OpJj . Vjju j_yt- ^U-j ^ <. ijjL* jP ijjli z\y 

m A f 

«jjk ^ Jt£ i jJLpj c Hypocristallines OjjJUl C^U : LiLs-l 

; ^ ' Li* Ujl* 1H - - - -1 ^ <j _ j| .- /Ti l^LuL. l^LaJl aJuk h m ■;> iSj*? ( ^ ) 

jfl>» sJU l?j • g**H Mj Ss^< ‘ ‘( " TV • JU 

^»l£sll v^a> t j.j . J : LajI Jai\j iSLil ja ixJue jy t ^y^ail-i t oictAWi 

. ( ' sr \ I *J.\# . ^ ) iiiUil OaUU Jfr iyU-l 


— A ^ — 



aJUK^ *£*** > - Ol^li {j* Oi^jL 4 iiU^/l (Jar-* t j^>waJl 

jjp iijlUi* ol^bj ( phdnocristaux Syblfe ol;jL jl idiomorphes jSLiJi 

(jj bi^b * ^ ^roi^oUthes Oj^Jb (^1 jhI jt t oL-^aP aISTJ* 

» » 

a-^p-U c aj^JL 6bauches ci*>L!yUj 4 A^-l^j-j Sj^JL^ js* ^b* 4 aaJjII 

. les ciistallites 3 j^LJ 1 ^ j_uil ijbLi^j 4 * >U1! 

Jp L^SLvli ^ oij J4 4 ^ jj>waJI oijli £**■■ 

0 ^ <_£ ^ «^ 3 i> 1 aJjL^ ^C* Lmm^P Ln^liwU L . ^ J j* Umm^* ^i 4 #Jl 

^1 oijJLaJi ob j j^LJl tJLft C.«. la > SJLajc* a^jL^-JT A-jL^-J Jajl^> iSLjb 

4 JJ^t OL^jjl (J 4^1 $ Vjt jjLs -j^*> 

• a*^ j' <3*“*^' ^J U asH ol^U ^ vJJJ^ £-w>o -^b 



IE IV 

<va>li Ol^jJb 4 II , 4-jli jl) ^J^-lJl 3 Jj O j^jL 4 I . _ T © 3^*^ 

. 4j>^JL 4 IV . oI^Jj j! oliJj^L* 4 HI . ( x6nomorphes y 1 ! <^ilj oj-jl oli jl) J^JtJl 

. ( h J>iA ) microlites Ul^-l ( > ) 

— AT _ 



Sr&t Jp ^i)l t roches s6dimentaires j^pwaUj 

Oljii ^Jp LL>-I ^ 5 J-ftje* Am*1>- A-JJ 4 ^P 

<j IJbl li^ ji ol^LiJl dJtfc l)[ . OjjJL* Oj^j l^i j^p 4 aajLwJI 

# « 
i-j^p jl eclastiques ou dStritiques v*Ua>- jl tin situ 

* 

. allog&nes Liull 

jy>^ai\ o *La ij 4 lj^9 Ot;jL :yrj Ol-J[ 4 £• -Lai J T (Jpj 

OLj-^Jl 4 t ^LU* J^y c J/ 4 u 3 

a^l^t _ aJLjjJ V** ojit ^^Lp ^ |;i~pi c t $— jl 

otjli . 4joL>y* Ugycjg ^ ^i>- 4 5^1 ^>- ol>^ <ul L,<UaxJ ^1 aoIp 

aJI 4 Jbu U-i iS S~* Lil jiP . W~j oj^L . ^authigfenes Liuii aJL^- jl 
C->ljii c Li^dl lUL^&t jjp^ai\ j <L^L^ tA-jj-^l j 

• ( » *** 4 " ^ 9 }s^ 

*)Jr* 4— JjjL jl A .JUcu^' U JLaj jj^>x^ai\ l)U 

t 

jj JL; 3iU[j ^1? jp ^jo‘ L^N m&amorphiques ou cristallophylllennes 

0 

jj>9f,,a\\ oljii L^^P <> (A-pliJjl j^x+^s b ^I>-j ) 

. aJU^II oljli U JLL a^U oljlij j^LJI iL.tr 

<A> • <L^ Ajj^L ^s^Lp aI T-JLl* j^>*^aJi IiAa 

* 

4 oIjIaJI l^i 4 filons (Jjjo &j&- j^>waJl oijfc JT Jt>j& 

4 A^^LJI Oijli 4 l^-Jp jliai 

oljii 5)JU j^rt j>-\ ol^ii aS^iJL* O^jAJ aJL^ oLc^- 1^1 JL^j 

. (wJIjJLJI lp> cJ>Jp oljii jl AjJOc* 

4 APliJU'yi Jj^ai L AA>Jli Oi>UJl (C 4 <~Jj\ ol>UJI IpU til 


WM» ^ <U) .A^l J lidt iLUfel OlTjLJt ^ :L^o> JUP ( \ ) 

. ( ' ^ o • ^ v jy j . ^! . . . wyi&4'j 


— AT — 



f 4 oljlij c aJIp*i-NI CjIjJLai 

* jy^ 2 ^ 


l^\iJo^\ j^waJt J 4~Jj\ Ol>Jl 


^a 1 ^ ja L^*-JL^j U^-j j olyUil ^ JLUj 

. cJiJ/cdlj 4 -pUjjNl j^>«-*aJl 

5 JLA*.* cl^l^-jl-s^ 4 c^jIjJLaJI oSa c)\ L j j>t.A^ j I 4»«>tp 
<Jjjj • M/ j' <j~»' t* ‘ ( J **2/^ Jl* <j'/ ^ V^r- 1 J°r^-- ‘ *jjLiu 

Jp 5 _^L.I jtS^/l 4 (SiO 2 ) ^- 4 P ^iw? JL-iP A t JL,Adl ^>L*Jl 

AjI j\P 4 U-l C — l^-kio ^ 4 *.*Jgjh- ^ ^Ip'bfl < 1 )J <Jj\>- cj • 

be* -W ^ OlSC . l. ^ vJl ^yA JS^ l^i jy>w+p J&ry 

. U^l ^ 

* * * * 
jjAj\ oJL& <\>*y 4 S^J (3 ‘ - ~ m b 

jt LJU- jU IJl^Aj . A-pUjU^/I Jj^all ^Lv^JI oljLaJl cJuwaj J LLP jL^P^L 

<-£^ j' ^r*>- *^*5* ctt *-V> c£^> j-t* 

^jA aJLp 4 jy^JVLj ( 4 b^j ) oLyjlHj 4 A+zi- l O^Ul a^U 

. K oLw-^Ji b 4 jj* 4 *!A£* : T jV V ^ JSI l^xiliS^ 4 Lj-Jdtj •buJ-l 

C~Ajj\j 4 aJLaj v oljli ) j^pUp iJLjb Jj^l APj^jM oJut JjIa* 

l)^jj _ Aj J u JL>» 4 o^Jb 4 Lwta O^DI Aj^li . I 


Jp ciDi ^ .(Si J 0*H«) i(SiOW) t [ (Si (OH) 4 ) ] ^y- (\) 

^Jj t 5 jl5*>* <>^. ■.!..« <yy~ (j^Svj V jj i oi£jl_ji »Jub o‘ gu xfc~ ii i gsL-^i g^>Ji t j*l/i 
W ^ t * * . • 
i ^ jU jaiy . c-i ) * — <: — ^r-> <C — r^w- otk>»J ^ |;Lip) cJ^KS^j iSj 9 ^ ^ 

Wlo XV AiP .L-Jy . v«^' <ip .iijjsi) Ai;jU< JoaJ Jlyfca^J' UljM A^j 

. ( \ A o t j^— -L* i 4^ 1 4 ^" J ^ » — aJ^-wU LaJ ^iail . ( r • 


— At — 



i Jj ; : a »l t LSL. t ^sLaJI Jiii iiliS” LJta 


£. 

Quartz jj^ll _ I 


4 SiO 2 4 <_rs4~^ Cf* ^l 

^3 4 ^4^ 4*4^ ol^L UIp v~^ jjh 

^ 4 UL>-1 aJ^> j^J»»4Ll o^j i v-lo— 

*j-lj>- //* (i-pLs^> 4 ob^aj ) ipL^aJl (J J.^ xuJ .1 Jj^l Jbj . ( T "l 

4 ^SwkPJL* 


• 4 s " * • * Ji r % \ 0* uir* Ji -T 4 



<_>>>“ j 0(3 jj) (W ft P or-^Jl) jy* ib .^yU Jb fc Jjr* ia . Y"l j£-i 

oLj^S^ i e . ^jUju *jA ^y* jLjai i d . iSy*o ijjlf- <pU* oli aAJL- oL«^ £* ti* jy* t c 4 ( L-J ^ 

■ ( (JlUaiiJ^i J 5ybUs> Jl) urftr* Cr“ 


^J-jli jJ> <j 4 frill jjli ^ j O .+.A 

* 

• ( 3j* ) ^“J*^ J^>wall (J \jiy^ oOp-j J*£ 1/ 4 (d*>*lU 




isr -j*Xj j ^a c j$i c \J*- L^U lij 

. WW) 

£>-£ «^*J gr^Wj j' <,Jj^ J_A' ‘ OUUai^l JA jtej 

• j4-* ^ eclat *Aji) i(jLi^) 

«,L«SL;I Jj£\ £A J-jUai g)^> Jr*^J 

. 4jliH 4j L*w? 

c O^Ut Jp o^v-j i ijj-U gp Ipl^jl jjL 

^ ( JbJL>- «* r *Sy» c (y*i ) lijJU • <— iU-iJI j^il j> iMi t liLLi 

0 * * * ^ — 

IjJU jl l j ( Jb Jli-t JL**Sj) UjJL* t c.. ^.^ 4 1 JjA 


j^il Oj^j <— IpI <jj . gi>*Ji!l j^ll iltij i ( ^L^-l ) 

jy* ) lr^ j' c ‘ W^- 

‘ ‘ ^ jy ^1 4 c5jyj* jy y> us^jjja*^ f 1 * ^ 

jl i icJLiil JjjLiJl f.J> i*-U t stratiformes ^LLjal jj>waJI J J^JLj 

jj^waJl j 4-jJLi di-Aj . oJLn^-J 5;U- oLjX Diaclases oL^aiJi 

• 4 yxMLywiJl Jj>^ai\ j ^y>-j c aJUwU*NI^ 4-jPliJliVi 

S AjjS^ll 4-iifxJI j jb>t oJLp & Jla 

{.LjI cU> ^Ji Ol»,..,<adil c djo^( aJLJLJI oJLa j c jw 

. l^fcsU uSfl 

M (•« 

l a 3 4jaJL*il jj>waJl ^jA j^\ jl c LJL»P JL-uLN ^ jj* 

t JC^ • \ 3jA*i0 Ulp 

dj> Jlt^l ( L-J^i ) OjjJULj 4Jb^ j t A-s^li^; jUJj . C 4-JjI^J 

t-L-jl c 4_JL* oLjLj>- fcljapj gi^*L A^plj *&} t (jjyJl 

• oLjiJ-i 

bj- 5 W S-^i c AjPliajVi jj>waJl Ujgi /^jWI J jX\ -Xp^Jj 



iOP If-i jLc LjjZ j y£- ja cjJJll SpS" 

i_j]lp 4 _pU> i„. IpVI ( Jp ) iUL- c 4 j)Ip t ijUJLi ij_Li *ij4*r OL 

<*jLj ^ jU.-lt 0 jjfc* . ( C t X 1 Jljjl f-L^yl; 4.1 .,<9 jl ( a5^>xJU 

ipuji c a a> jL^jl 

ils^Li Jp^ c s~^' (J* c jlA' 

• ( Jj^' jj * ) Mn-* fjA' V^j 5^w» Cj\jjIj 

O Lj j c OliU-l A^lj *JaJp JL^aJ Lj^P *!A^w< c^L*-*J1 

. (d 4 xi J^A) IrUlfl Jili a»l, 

4-r^ v'j *y Jtr*^ ^ tCJl/il ^>1 <Jj 

. c ( JL/* ) 

jiJc**** c JlA^ <j>* j^>«-sa!I J} 

^ C C T ^ ^A .ill J C A*pIa-A A^a J A^Jj ^ 

3y>Ux» y^rl J ip^-o J 

A^y** Jl\ j^>wxJ 1 (3 jJL# Ljajl ^A jl j^P . a .d^ll 

. ( > X • ^ -Xaj L-i ^1 ) 

t ^Lju ) jj-^-saSI j oLajIA c jjil ^ OLpjJ iSUa 

* * , + m 

<— A*|y** Aw^li-Lk^ ^A— ^ ^Aj c v** - L^ c ^ ‘T -;^j > 

<^**!> ) ®y^' cr^ yj ‘ ‘ ( 4*"' 0*3 ) 

>*j JUit aJL^>- ( ° X X • 


0) 


fumerolliennes 


°"^ A J/* t ^ * » <jji vL-jX-bjJ <i5*L- t U ^^4-* ^ i ^~..L->J l jt^rri ( ^ ) 

. ^yA-i>- 1 j>- 0|^» I ^pJLJli . <-^l>- <yiy °o V o or;-ij t j^ll 

Vr-^-S!- oj^ ji)^* c ^ jJl i Wl H ^ b^ ^fc*s~A J* 

' * ^ ( *5Xi* (, S^Jbdl 0|jJ-iil {£ j>-\ 

O 15 J C'< ^JUii <^\;X I^r UUi \j>-y jj>^\ Ji IJla v^Ll 5 j 1>1 Ol>* 0» i^JUi Jl 

t 4^1* ^>5^" {j* sZjXiyifi X^lp jtP jjj^iJ 

1 ^“ *^ ^ oi m >i ;W ( ) jy y j-^ii 


— A V 



* * * * 1“-* 
IJLa ^-Xp *1,1,1 .V “ * C" U- ^-U jl t U-^j c c ® * 

A?ryi\ 4 ^jjJllI £eJa~*J! ^ iliJl ti tfIS OJjJI <j 

* * i 

. i*X>- 'VwLaJI^* <3 ^j<k/i\\ 

^J~>\ j£& 4 A-L»i' a ~L~Ji yy 4 Ot dAJi Ji UuaJj 

* c 

j^i^aJI j UL>~I ^SL^tj jS 4 ( > Y * ^5 jl*> L*-j ^lajl ) j^>waJI j 

. Sjgyi 



ol^L~- 1$1S" oU-U-^Sli . oljiiJt Ijb^ obb aL'Ip ^LLyaJI u-aJJj 

. 5pJLAJl j^^aJ ^Aj 4 A-JS^ jl Apj-v^ c A-->lJjj 4 <Lw»jJI 

£. + * ' * £ 
y\ 4 <8 *&\\ £4^jl jl^IPjl Ui^ *i>-lj oi L-iP 

j I Jj>- . mly jJj ^ ^Lls^JI oLdl ji c c** * L^»xJa I I 

V^ fc ) i^JLU ijfij\ y> a^pUjuNI Jf^\ J AJliilj 4 APJLaII ^LpUjuNI 

^J\J j * G Ail 4 £ \ A */2 1 f ^P jy>+ *&^ fl **.* ^ *)1 ^ A*Jl^-^ 

4 A*d< <S*>\y$ 4 4 

. Aj^jJLJI l $ «^a*Ua>-j ^L«..JxJl . tWsuJ! j^>\^\ i 'j* aJL>- 

jyijjNi oI^LLw- ^aj : % ^v^iy\ ^*ikV oV\iuei\ — i 

dJJi ^p $.1jj IjjuJU \ ^*Jl^Jl 4 c ^ 

u~^ ^^^3 4 ( ^£y^* 4 ^Lav? 

j ^ >wa]lj 4_*pliuj^/i jj - ^ 4*^ljP ^Li^aJl >- . 3 ^L zj ij c ^ Y V ^ 

— # 

» JVl d^yw? L ^Jp Oj y*^> 4 j^P 

aLwJL- J>-l^ <j 4^1*) A-J^- ^jl J 

.(vfiN 


— A A — 



* * 

• Cf* 1$*^* ^3 c ^LL^aJl ^yajL^- vl~->- ^ Ul 

A * <L> « , 4« ^ )1 (JjA^- ^ ^ajL^aJ-l 4*JL L*l t *\ ^Lo-MaJi ajL*~jai 

jy^ail <j oj^j t ^U-jj jsjP^ a* j** < Ul 

j^>wsa!I <j Ojill <— iU-i* j*b^b * 

a-^L>- ^jA j£> jyjj^^j * 

. C-JVi J* <^jJl 4 JiIS^JIj jLcj L J ^Sfl jiJAS} 





oi^J 4 II . pg 1 j^- 5 *jU ^Uasit i I* (jj i g l u ^» > JjUai* jyjJ^ 4 I OV\a^\ TV 

f!p 4 IV ■ 5;^ till . ( e J ai s^J, ! tj-JaJL o^Jl oJU* Jjtl ^Jai* J|) 

Jl^ ; _ M ^Ja— (J^ ^A* 0 };ji) tV . c.,g,M Ojjtf --■*“ 

t Oy*!^ t VII . £,j 4 VI . ^ la ^ .^ U frj-iiJL ( jtAS^iJjl ) 4^ ( Hemitropes 

• Xri^J* P^Pi 










t C-Jj-J Ai I ^ 4 ..w < L^N 1 i-jpli jjNI jj>9^. Jl j 

• ( 'zJfc 

Lib (j^^j ) i* 1 a . ,^ i i ol;^L *1M 

Ut . g 1 ^Ua^Vl *_— . <j*jaLi* Lwb b} 4 ( I t t Y j£i ) pg 1 ojSfjJI 
l*jli fojj* Vi* ‘ 'UaJU-ai^. jji)J^\ tj* '»b- *-rij* 4 Ol^L 

. 4jj\jZ» i UjOp oljj. 


^ bjl£ OjVpI 9 ^S"ii Jp 

Lib r Uiil 5 jjI} ob oU-LL^ ^ olp^^Jli . o'U-Oi v-U» 
jr ^ ( jSLiJl ^Ji U) 5lTLi^ iyyT U,L*I j£s °<\ . ^ J^t 

® ♦ 4 c ....J SU ’/ ^ . J1 >' • ^ ) c^y')l I ^ Vj^j i*«V* “V 4 * V-~' <_V V 4 •* j* 
Jp ^Lill 4^LLgaiS jJjJl JL.Jb-Jl ot dJJi ^ . (*Ai* 7.1® Jl 

0U 4^-^-Jl JPj . i- L*^' i->-UJI JA 4^L«-^ll s-s^' 

S*li£]l 4J V i*i»li 4-W-l J-J- 4^ oljliJl oJl* jdafc Li^aJI ^‘UiLl 

lij Id* . Ub t-V^V« 0i C ^~-o *Aj*^ (_V V^V 

Oli t (j Aj^Vl qa 4jIp (Jp OljJi OL^-La^ail vl^ilS"* 

o> Jp SpUJI jfl>M Jp vJLI Uj|0£ 

. Jlii'yi ^ 


c jjill ^op ^li^aJI O^j : ioJj ^}J^i iiJjU Ob-UuaJI ObU 

>L- UK ) <^JL ^ 9 djL-S-Jl 4 -jUJ <JLl; (Jp O^SJ \^5>- 

^Jp iiLLi j^p ( * j* * Y i^jbj ju'L^jIaJI 

.(AT UmJ jiiJl t ^L^i.11 Sy^Uaj 5 jL^* O^j d-«>~ L^iU^I 

uii oUaiM^I o|p^ 

(J aJjIUiaj c ( Y A ) O l * ^ P J^-i* ^U^aJI 

. jj^l^^Jl {£ c j o-JNl 



. ^ViueiN ,ja oNsAj^jk 0\j\* — Y A jSLi- 

* Jj' j ^ 

• *■— — Y 

• jj^y - t 

4 

• JA? 1 — * 

Ajjl^il pg 1 ^Laa^I jlTJ jyj^ <j oL^j^cJI 

1^1 jS* g 1 ^Pj P ^p aL‘U j . ^.a»..** 1 I ^lajLll 

• V~> v—^" 

$ a!.^ t ajjL^i* ^p p : oUUaajI aj^AJ ^livaJJ : ^LLaJI oULaajI 

> c e 

aJ ^La^aJl j^Ssj* jl jJJi y£ . A.*../? c ( A^Jl^- A>-jl ) m • 4^** t g l 

. UajI Uil£ 0;jJj ^Miil t JlA' ^U-jJb 

oA»Aj 4-fl-s<? ^1 a -/all ^ ^ \i3 <aJ 1 C?^J 

ajl* u3\jLi> ^ jj jl>-j^ c ^LJLi jl U^li L>i^j LJIp u^j 

j£> c li Ipjj Aji JL£ (^JJl t (3 j^/1 

/ 

f-^ V^' (J* 4ji fSr Ji Jjlil Aj^j JA j^-Li O-JNl p-xi 

Ajj) j^Sy* cb*^b ’ j^i 4JL* 4 lM 4 JjlSl 

J** >1 SiUU ^ 4 w . ^Ali y c^uji Ji jnu jJti' 

cii Oli b^b • Ma/* aoI*> 4 apL*J oLwL^jcI 

jjJJl Oj£j ^ \a^) \ fAy\ ol 4 aJIj a^>- y* 4 U*- 4 j — 4 J-ai . liLLx 

. AiJ )\ jJLL^j\ J 

^ ^ A * ) ^a^oj Obj-^ oljj 0^ ' 4w^iai^jf 

^1 — ^J;B" k^\yj . Hemitropie parallde aJ j\y* jj£- Jp- <j L^- I NI 



— ^ Y_ 





Lj)b* g 1 4*-^ s — c b <fl ^ • ( H Y v J^-i» ) 

<Jy~ O^b^' J>-1 J-* ^ 4 ° > A * ajj[)j oby ^ J-M c^^U-Nl (j; ^UiJi 

^jNxl) j^]i 2JJ \jg£ A*jLi A^l^lJl oAa . ^cLsaU jb* 

J&j . ^>-^1 01*1 o^jJLH cJu^ J (^JLj 4 cj AP^w 

^ (jl ■ <> ->■*» H A*j^v ^ ^l^l.^.n am oU— li «- ," ^b<l A*l^ 0*AA 

• Jjb^ 4>* b£ °b^H tf' * porphyroide 

aJp (j L^a JNl ^Ja^J d\jj* C*J^1 A*b^ Oj^«b 

. ( IV c T V <L*JljJl> yj < r ^Syi\ Jo J jo Oj^jj 

^bj^' jy^ <->' c **\y ^ u~*> cy ^ ^y 

oJU . tiUaiJMl jtJxw- ^Jp Uli lpj**P j^j ^ 4ji il t *>US aa1i£ Ow?j 

A-^j uJLli ^p ’. ( VI c Y v ^£*2 * ) <L*~y ^ I <*\jj £• ij^S^^sAS j UIp i^b^l 

• A*b^ li ! l a * jyj$\ j^^- t \ n ^ *-?*y.y 

jp & A>A ‘ c-j!>JI j gw-L-t ^p jjj}i\ : £\tLal\ ja\£> 

J ^b^ ^-Aby . s^-J^biJb c 4^-*sb^ c 

^b 5 ' c/^J 4 ^1/1' J uS^j^jA' j^iJ • ^^Lr" 

4 c C^bjJl J Ux>t aJjJl^j . j^jjS( f l J CjUua^ Jp UIp 

• *i>y^ b;>M' J 

4-ip y*jj 4C^-Jb v ^b^' J jyjp ^ ^ 

• cTi^b i jijj * Ji 4 Jj>*^ai\ Jp*i, 

0jy^2Jj 4 cJjUl 4 C-^jJlII 4 iJU-jij-^-Jl 4 j 

0|i by~b * C ^ 4 ) aj-ApLaJI ^1 A*^L*^/i Ajjpliuj^/i jj>%^ai\ ^ 4 a* Ip 

4 jy.^y 4 4 A^xL^/i j^i\ ^Lu^aJl 

• j 4 ... jbb-^ 



<LjL* jl ) aju+S' *a11 

j' vcJ? K^Wju^ 1 h>[r- 

CjtyJ^UaJt £* d^pl O ^S"j ^lil J>lj*3l jjP jl oL* OL^-) 

. *Jy£jl 

‘ a*^*J Oy*j3^' ol£-L* jAj t jyjp ^- 1 j^i W J*-^' o* '-^*J 

t l.ti’.U 4jjl*Jt 4pUaI*»l> 0^ t Oilp 44.».Qo iL».aU 4.T.J.;li I (^jJt 

Ot; JL£» J^Jto Oj^Lii ^jy*^J s y 1 c O* «4*|^,l^3l jij^~ ^ OjI^JLaII Lfc j^lao 

i)li* <^3} .(4 Jl3j-^31) lN^I^JI Zjprj dil-ij ^ j~Jl* i 

Jji c^ia.Jl ja cj-yt <Jp A^Li^ Csiy£ Jj-^a>- U^ajl ^UiP-t 

J3-^ . 4JL>-L^ 4-JJJc* dL* ol^jllij i J)\ (.111 {£y~*A 

£-4^ If t jjj^p £• '- J '^y.£ *3^ *3!)1 «*'y ‘*311 

. O^l&t t UJ Sit* 


iJa^U jUUll ^ oJlyJI j^jjt 01 vJteSll Jp dj^i ^li £%Jlj 

-li 4it j*-j ***»■> ,*Jai <il (*-^*4j ‘ SOsujM Ol^-I «L* jyb 4ii^ii 

* * 

4>* >4-1*31 (jp ^U-^a31 O' t 0^ _}■> . £ cSjiJ . lij>«-wi £~4»J 

OiyiUs ^jp 4JyU l^l jJLj c 4>JL> l^«...]g JU-^ Jjysiw-j Oil* ^4 O^A^jJI 

ybj 1 4-iJtyJl j_pwaU <^£^1 OJ^il Lii4 iUi ^ JLf U[ . 0) *Ul jL»Jl 
. *UJa< j! (arfcne) iiii-l Jljl _. ^.4 ^3> J*j j£-U Jl cjiJl 

Ol aJs^JIj 4jjIjJwI oU-Uil j 1 ^IL^ait iL-j Oli Ifc’”!} 

^ « l 

IjLspI LijJ c ( Lat^ritisation aJ^xUI ) o 2 ^JNl oWl* jSLiJ 

. ^1 cJ^JtJ ^sJI 0^* 0y*^3^1 ol^ .A ».*■«< 


* t 

^ iiaJl^ 1 ^U-,oJl SpiU* 4l : ,^> t oolil eJL* jl ( ^ ) 

a j> J^>- ^jA iSj} * -la^ ^jA < 0 >LjajJl OljLiM ^ 4 jy iaJb jLjoJj jjJ-iiM 

oVoUilj ^JlP t»li <aj!aa JljJ M ( S^Lil^L* ) lS\ jl 

. L^^JLl v«-J^ plaA* ^ l^JUaJ ^Jl 4 <JLw«j^Jl 



^ftj 4 ^-LwaJl L^ajl < a\a aJL pa illiftj 

oly^lfe 

^-^-**>01 4 ^- 1 P la lili . ^ 

Ol;^L iflk^a } I l^-LS* jjiJ bt~>- sSj-sz>- t C^o^ 

jpxJ 4 -JNt (j Ip^J- jJfcipaJl Sj>lk lift JL£ . ^a\\ 

j> L— all <JL>- J Li^j oij . L_> j}u a .t. JU ly a*?*jLL^ Lj ^J jj 

liJbOsr oljli JP*J P Ji* J 

o^lft C-JK^ lij . ^ ) C~Jl£M JU^Sp 4 CyJL-jJ 4 iZ+JjjiS' 

jy^ll jj-b l*Xft (3 l-jl® 4 Op LOli ^ O^wwJl^Ji ^Ult^b ^ OljJLaJl 

Ja^f( OpJb JL*- ^ 


Ljaji ^ — ftj : (^_*j'X^-\ 0\— y\<u ^ Q> \ y^\ _ c-J 

c^li-^Jb -U^ 1 ^ $4pP P C t£p* UV o^li~*pl __ 

bJlj . <£j J>-1 Sj*pl j Ulft ^-**17 l^l j*p t Jil <Jp 1^1 

4 aJI»i wNl jj>waJt <j 4 4jCJLaJI <LpliJjVl jj>^ai\ (j N c £*)pb t L^oLaj M 

. ( T ^ ) ^rf^P' j^pwall L? 


ol^ J L^ \^ . oL^Jj Oj-b i Ju Jji-I c <JL» obx.L* jA ( ^ ) 

•uT^'j t L -b Jj>JL) ^L» 

C->U) C - -« :^ ' Ob«^P ijliX IajUxpI 0\>-La— ^ aJl jli 

OlilJaJl y — ~ > - Ojbili *~j,.^a:> ( ^ )^V..* \in*j* OPj iiuaJ^il Sjj^-b <1 -jU ) ( <Jaui>*iU 0)l^-b 

jJPJbj £W>jb O-JNlj u^o jli c Ij^Uau-J^ OlilUJt ^a* I Ipi jj^j 

Ol >- c liLfeP OliUaJl Oj . . . . OjUj-ji/l ( <- ~£ j} 0 C-Jjji'Si 

SJs^Oai^ jS> 1 Jp- OJjJl C - > JN \ £A \}jJoA <As 0y> ^ Aa OU 

J-^a^ OjU 'Aftj ) jS^ll JJ o* ^JfiuJI -Litf- i-^-L-l c Zon6 iiiuf 5,^b ^ja*J 0>JNl o- 

* ( ^ J^-io l»-bp 



ojLJ 


aiur 

SioWo 

OUjfculJ 

1 

(jr**' 



3wW« 



0,0 




s ? -1 *** - 
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(Na,K,Ca) 

;Na,K,Ca,SO>) 

(Na,K,SO>) 
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Ui 4 ^ 

JO* 

j\jjj 
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xSmw b 





.'&+} "«»>*■ oVW — t ^ jSb 

| * « 
J«;_J A — At Jkl <w» y* ^JaJU b C C-wyU! y» Jsulp v_J> <w» t 3 Ol>lM *L-M I 

<LoJabf i_yj jl iJly-Ul J_£-io C/^Lj^o ^ 4 i; <«iJ ^ yb <J* ^jaJU c t 4-*|yU oU-Luail 

• ( ) 

. p (J^ b . ^[4-- fUoij'yi ^^Jo— y» p <**j £a ^JaJLi* jy*J* t * . l^s* — H 


j ±*rjij Sj-J-I Jl JJlll OiL-iJ! ^ £y y> L’616olite cJ^lj 

O ; •■“)— U' iipjJ-l ol»-'a.i ia i' • *a*s|jsli^ J t t - ■» -• - - - ^ 


oJU> i^bT j-£sj . ( I j> Jii £• ) KK), A1V\ 4Si0 2 C~yJ 

. olSCJL-lv iil ^ . KA1 (SiO 3 ) 2 bJ a^a!! 


— ^1 — 





Aj>-jb/l 43 dL-il aJslJUJI aJI^-£L A*^U£ < -JjjK* ^ 

* * 

<#!p -Ufj JT 4 lf*-j Cf-T^l (*— 4) u>y' <J' W tM 

<L*5Li OL*— oJUk ljj£jj . ( I C X ^ J^>i ) *— **[) 

0 

aZjJo- ^*y t ^Jjlj t ( C*Jyy ) i-s^> I Ljj^r j^>waJI l? 

• oli 


^UliLt oJla v r J^Nl ^Jp 5jjJ0*j A» l .,/a* ^kUL* U ^4^1 


a-JUj 


c oULvOjiil Nj Oljj^j U { j^y t l 

AjjL*J> 1^15" (wJLp^/i ^Jp SjywaJi O^jjJLJl jJ-Jj 

• Jj>- OI^lJ j£Li Jp A^Ja.:^ a^pU 0*>L>o 1,-i (j;yi . isotropes 

0-lP Aa!£* A^t yaJi Ol^JLJl «.- .)fl fc««A' fj-^aJlj 4jpl*j OjjWt 

« 

. aJUa>J A^l^U OUjlntf 


■ ~ 

<*" ‘ 
ASuil 


ol^JLj lJb>- A-JLP ^ya» : l aJ^JI j^>^aJi 

$ 

^L*>UI J JUaJ Jp j>- cj My^jL) 


• jj&P^ ^ C-j-yl) 


NaAlSiO l^LS' j_£c i_w» ^ t (NaK) O 3 , AIX) 3 , 2SiO* JjJLAJ 


£ 

(J • (^“Uj J$* A 3 A>«^w» a 1 jl O^Ul 

. ^LsAijjNl A-Jl>"j 1$ ./gjp &£*-v2 A^I.X*rf jwily aJI^ 

. ol*l ji OiMs*^ f^y y* eleolite 

oi> jlj t J3J^ C ^' JJ^"" L z 4 *^ '—' *!;^ <4-^* ^ ^ ) 

. 0'j!AS^*>Ul yLi l^JUP c^-' (jia^ J J*^PNl ja '^jJX\ Ol^U^aJl ^\ <i^4-Jl 



twJpVi Ajjb>- t jl t <J>^^ A^b* Ol^-L-* 

* ^ * «■ 

Jt>\£ Olij t JAI aj^U-I OjSsJj . j^Iij c jlio (Jp bb>-J} c XJj>- 

p SJlpliJl ^b^A;! ^Jp Ujl^»-I 4 AjL^ji^ . cJJjj ^-Ij— 

4 obJJ A— «*pb uU-i-^ ^ja*; uJJJb . ^-claJLaJl Jb JLiJl Jjlii 

. ( II 4 T <\ apLU 


f Jl «* 

j\ Oj^ 4 A-^Ju^ ^j ja «* j^p a^,a! o»Xa ^>Xj^ 

Aj )!^-^ 4 o*AjAp ^Ly<ajjjl ^bi ^P AjjL>-^ tp A^^ij <bjl^* 13^ 4 ^b^ajJj^J 

. oUL^Vl aJL 


UUp 


• ( ^-ii*rf ) Y^O J-i ^ J V t>* £ jlr 5 V* 1 ^) Y ojL-ij 

4<-... aj j£*i' ^r 4 ji* t*y% Vs^' Ol^-ll £-*-j 

. Olix~*j frb^a-j OlS^w* bj-Jtlb 


oL-£LU ^ oJ> : ^-UjJIj oy^jSfi : tW-iN 0\-£A\ 

bL>-l o^Ssj l^l jnp c bj~** l-kt 

. g-bi a ^ j yv^bp jJ-b I jjJi 

Jp c£y^ jl aj>,j o^j bb^lj tcUtj l5L* ^ c^jxJJlj 

• Jr* J ^ 3 

. ApbJl tLoJl ISLII jl il lp^-i j6^/l iSLil^ 

^Uui jl JjJbi aPOp LSL. . (H 2 R 2 ) O, APO 3 , 2 Si 0 2 

« 

tJb/ A»b\j jS> ^*^a*P AjliP ><a)l (3 b*«AiP A^l£ 4 A«.^flt 

(3 AjobJ* 4 A^^jlSs-j-* AiL^aj Aa»»j4j Jj L^l j^P C ^3>j-^bb i^lS^o2Jo 

^ Ajjl^-^* (( ^ )) A 4 Jb^j ^ A^^w^ jJl 



>ii *1 j£* UIp oLlL ^>3 ti> ^ IfUi (JjP? iCjll ^ A^x-ws^it ^yu^aJl 

. 4 .- JO oL^I^ju! 


c jOa>-') AjUJLi LJL5 jl I^U- ^UajLu-b/l l^J Oj^j . (^JLJV 1^1 j\P 

. SjAi j' 

. J'jjj' ^ C.. jL»-*-J \ c *L0a3 l^Al j -+J*j 

. j aJL*JL| oLl-j-JI 

i^LlI £j5 ^ ^\ 4 O' \j^\ j-ftzij 

. ^U-soJl ^L*j ^p p^-u £)ji o'S 


3 — $La ^ — $* t -L-34 L-^j • 0\*£Jk\ 

c 

. j>^CS r (^\ i <rms 4j JjhX>- 

'0>- t SjOai^JL) AjjLJ? UL^-1^ 4 3^-m*^ 4 O-^PjldJl O^jj 

L^l? L^" V*' M ^ p-'-Oa^O' (jv 

r*' o' ^ Oj-b Xiptf ISL* ^ 0tA^O~iJ^ . Ojwb- OjOj 

* <0-— Jj3 ^A 


(H 2 K 2 ) o, (AJ 2 Fe 2 ) CM, 2(MgFe) O, 3Si0 2 _ 

J P\ £ *^J' J 4 2 (MgFe) OSiO 2 + (H 2 K 2 ) OAl 2 CM, 2Si0 2 : l^LsT 

LjI^* 1; Oti 1 -aJsj . c.< «i Jajr ^4 ol^LJL*4 4 {j* 

O^-b jJJ aJ^>«JI* i la «1>- ^A p.1 l^sOj oJlA olj J— Aj O' 

• j jjti <y 'y' 'Oaji O' (0^0 * 0>^j' 

. 0 J-^SL>~\ O^J j' LO\j AxjUiJi LSUi O^Jj 

JUp AiJ^Ji ^ObL^aJl J ^Jj . 4Jpl»j apLLJ o'jJLi 



* . 

bJjJ ^JLy Ayi* jySo ^jLLsoJI A JlA jt ^\P t 

Oy^y . '.&»»«/» AjlyJI .5 jl*j jy^-j aJLpUU Ljl^* jK*" U Nj oiybU 
Uiajl A^jj)fl Q1*m)1\ jlyjN 1 Oj£j LJLl* £ 1 JL>“ AjJUjA jL-k^jVl <LJLy \ U 
J ^JjO 1*«j 1*1 4 c-JL^j -Up a^Saa Ub Aj JLpIaII ^Uliil JJiy . i JL>- 

{^3 • ^bL^aiiNl Ajj(y« l*Jb (Jy^J ubxll jU 4 ^J^lllil <LjLj 

^ ^ £ £ 

. \ .^oi .,h*j IJL>- Ayliu jyl^l c>t 4 jy*M Aob-I I^LspI 

O^L>-^ ^jA -bjJi bj4^ \$+A >%j X S' <aSJ\ <j Ulp <_£ yy 

4 IJUr <*Ia O^L>-^ Oy£y . JyS^j yl c 4 C^JUT ja inclusions 

i^Jbc* aJI^ L*yb A-jpU-ifJ aJ1_r-j U Ot bljy J}---* ^ 4 olySyjJl ji? 

Ol£jJ il*JLi yJlib) oJjhj . fyJLkl ^P i^U jySll 

. l t5 ip J^lJto 4 ^Jl)t y^wail VJUi J,bJly 

<J *|j4-~* ^1 ^4* . ^y*^' jy ^ ^4~-i U^-yJI 

4 cr ^-L-J)j 4-UaJ-l Ay/iy y^) U^yyl^Jl IfJUaPl A*~JaJi 


C-»U^A-^ c3 If* J^J J ^^A-J 4^ JJl 4 J-yJt ^J^b 

c£yi jy bj e-JpVl ^Jp c,l:y^Jl l^ii Jy-^- J-s*ay . a>*-*juU l^Al 

iJUb Jp l£jj aJ cJy^ i^JlII 4 C-JVl jLs;- J jjyii C-JtyJlj 4 jLtJJ SJlJy* 

• (yb <J^y3J3 c ^ ^y L&ryjs. • *>^) Jy^yb^b ^i)j^ J1 


uJJ-XSj 4C~Jl^*Jl aJUIp AJ Ui! ^La ysAUP ^A 

>%^i til) ^ 4 ^*\c 4 C^^PjIaJI a^wJ 4 bj^^ * ^ ^ J 

t Jbyl ^ J/* frbJaP^ ^ oLsJl 4 La^Up -L^oiy 4 b^JLr* 

/iy . J>J.I ^UU Oy£i\ j^oa U ^\ 4 \jj~A\ Ol 5 LL^y 4 cJystt^y 
I 3^3 ^ > J 3 * * t ^ 0 jl 4 C* a L ^yNl 4 l^Al e-Jbr J,| Lsiajt 

c/A^i ti aJ^L* AjJw=> OUyjb> cJ^yJ 4 A-Jlll 

3 * t ll - - ) jUs-Vl 



to 


1^ jjJLi . C)j£j L* Ijily 4 4 ...,.«lSj 4 jJj Jk»- ( Jk 

. jii jii ^U, *-«=-* 


L^J-iLaj jUJl i~j! jjb:lt #jjh Ll*^- l>j 




JJ-^' J m 

h 1 tg> 


_,;U-I 4-*-jVl 4 _— ->■ o l4-- 0**'-^*' Jp Lfir 
IjUlvoij'bll} 4 (Jjlii O j <>i)i AY Uft iyt) 

. ( Y • J5* 



on^s j oVi^jj#. _ r . jSLi 

^ m fLaiil ic JAI <^;>U-i Jy~Sjjx . P,b (O^-^ Ol-^JUW • P * a • 4 I 

# 

. C~^l J* ^alA 

r * 

4 c . j\y ^JaX* 4 b , ( h l **-j jjjj ) -uUi/* ji jj~y * a • <—■ ^ 

. m ^UaaJI 4 h’g 1 Jp ^ ^Ui> 


V) jyajji Jp • (MgFe)SiO 3 :Wu> 0\~~£yjJ 

. iJ-Li* v_— ^ U>~} Jp J< Jp 


_ > . > _ 


sI-JLmJNI O^oj • ui 4 C-^jb^oNl 

. jjjJ-L 

4 4-JL* AjJ-JJc* ^I_P ^£$*"^1 i JLwmJ^ 

• *^**^3!j ( U&j~* ) jp++& I ( J^ 

. jl^a>Nl jt jlyL^bll iljL* jl A^li jUaj OljJt Ob Ol^li l^J 

ibJbO L. jA) Oj^J A-Lj^J1 £tj\j3.Aia}\j) 4A.JW? jL~Sjl 4 -JLjj JbJLi lij 

.(^Li jl ^pA>.l)oyNl 


. fjO Ji rj^ Sili^jl . n J1 t SjLJiJi 


LaLp 4_~~0- 4 kfA jgy\ _Aj : 4 j>V\ ON^NM^^ 

" „, - t . * 

OjSnj Ol 4 CaMg(SiC ) 3 ) 2 dj^j <u* Jl>- y>j A^jjjJli : 

• CA^h <• VU^Jl Ub $ dpSy 

c « * , S > 

0 i^J * 4^*^ ^ ^■*<**1 OjJ C-jii 

. iJuJJ, U,UiOl o‘Lj . r jY 


. ( b^P t^jL-j n ) 4 Si0 2 (CaMgFe)0 + nAW 1 : <UUJI 

• j* ijr^ tjp V 1 ' 


jua* ji J^ajf- Jij) Ob c ^$jall L>JLw> 4 j;_>L J^o £^bj' 

Ji iiL^j/l) 4 4 ^A_jj . OtjLs^jJ) a^T krCLri ^V"' b>Ja^* Oj^jj t J— 

l.<l. Lj^|^* h 1 ^ $* m j 4 1— -py L»l vatf ji 4 m t, ^>- oL»L,<axjNl 

4jLSj.il ^JuiJl Ijl/b £*jl (^JL jj . jLaJI UuL <Jjjll ^rgjail 4^iJl . ni 

Li br 4 b\p\ Q J tu l A .,<ai 1 oJjfe^ £ L*plj 

j ^-**5^) *i5b . £>/IjJJ 1 AjLijJ 0^ <• ^jLL^ ^p 


— > * Y — 



J1 UIp cJNl JL*- ^ • **&**) |'j jjjUJl jjAw> 

. ^iP^LoJl i3U»iJ^i ^p j»jrli iL-oL ( (j^li ) OUjS^Ip 

J jj}a* Oli ij*~t> Cs\jjL *JU jy^ai\ c 3 Ujb C^rp ' ^flay 
La^sSs^* . h 1 lm^o* |^j LjIp li ; ^ U jAj 1$^p c^Umj Li^l? ^ on «/a.t t 

> 



jl * jAs^l jl 4jLij ^JLLs^ L*Jjlp OjiJI 

C ^ l jliWM^li j\S*t 0^ U*0.^\J /3 ^ l 

<-j ^p <Jl^J^l l*jta IA c,,j>-^fl ( ^ C->i^L 0l j^| jyi-jj . Oj^J^ 

• If: ^*^>- 

. oJ^Ui^ ^ijijUi 4-^ii^ c 4-^» i jj "*“ ^ ^ ^ up <*& 

til J*~! t O^jNl y> (Na) c^i-aJL* ^ O-sfji dUUj 

. 4.:.i...a.J l C..:... J l J *i:>La; Jy~Sjjy. J1 tf\ i NaFe(SiC) 2 ) 2 : jjy^l 

« * * * 

L- ,_}-"*!■ <jy~0jn y c. "; .. *j 


o\ — 


°rA 
°TA 
°1 • 
°^o 


s*-j' 
« 
I 


(yi^l '— ' -"^J 

Ui >4 


,ps~ ig!) 

g« ^ 


t l j ^ j aa « ! Lw— 5 jjul 1 >1 «\S ! oLsnm^jj*m 1I ^L*J 

^Ja*; l^li Jd*- j* ol J O-br-jU ISJj c l j 1 ^J r Jlj cOj-U-Nlj 

Uajt O-st-jVir tJAl <pU-! oU~^3jJl Ja*j jj-iMj . J^}j CA iy^T 

<3U*J (j (jUjS^ip olj C— — --iJl jy*%+0 c Uiajl 1}^$""*^ . I j£*i ( ^ ) 

* * * * 

■ Jbi^' JM" *-. (Ouralitisation li!lj_jl ) Jj_ji) Jjy jj\i- tjy* ^pj bUJI 


_> • r_ 


»j» U? iUj . j* i _r‘ a? “^ J j w * *' iil <i)l 

0^*s» • ^4J-U- Ifct" ^ >w» A*~i» Ji-ij' J* il3-ij ^ til 

. (6pidiorite C-yji^l ) ^>J! II* Jp ^oj Jt _j^UJ 



L^SsJ , Ju Jii-I /^p SjLp c ob— --S^vJlS”" 

• jl uyjJ' £« b*ull ^ J»' UJT <^y£ 

^ i_^i i-A*^ J1 WpWjI t (MgCaFe)* Si*)* r UL» l f j L ^ y 

l** tOVjbll t JA1 jl J-U t ( u 5 ** l*ui 

. j^>wsa)I j Ulft L^jl>-jJ jL*L OlJLUl 

0 

jljlp yft ^ t ^ ^ >*aI 1 ^l-^aa «Wl o^ftl^l L*jta i»bft 

1 w>bLyOA>Nl ° ) Y 1 ( o ^ft lift m Ay ij ol jjuP c 

, ^C c T • ^ ^ A-*Lp ^ft bf L*lial)l A*y^j 

^ W 4^ ^ LJLi tiilsT tSjLJ r^UiiM 

iJL*J £• Sj ‘,a^- jl a UljJI ^cJaJl <y-Ja!l <j AjLj ^J l ^jIasaII ^Jo*y 
<j aJp yft bf t Ji^-I <J IJtft OtjJ^/1 ^Jju ^jISj . Oj^Jt 

4-JLp ^jb If 4A_l*ili JJi vJaJttJil y-*!l J Z\J*\ djSs, 

. Jjjylt ^h+Jp\ <_.. «~>- JjDaji oU^I oi^JLllj ^ Oj;jJLU^ 

: y &* ) ^l>ww-Nl j^>«-vaJl <_£jJ A^l£ ^uL^Jkl A.^n.U L-i^lsAy 

. U A^J\j a^I ^ft J-il Aj^L>-\! oN^jj^/i . ( cJLyjl i 

(Mg,Ca) cJ^y <• ^ p *~6y 


— \ • i 



} 4 JJJ MiU * < M «’ Ca > Fe > 

4 (Na, Fe, Ca, Mg, Al) OliyS^p 4 Jil ip ul O^Ul * (Mg, Fe, Ca, Al) 

• v . L n ' 4 (Nji, Fe) 


A oljji 4 C^JyCyll^ 

dj£j) . L/J hjLJ>- ‘ <!jUaX* Ol;^L ilTLi Jp Ulp Ol^jajj 4 ( j^Ip ) 

j4- U KJj . f\i j+±\ dj Oii C^y^\j 4 J>U\ J1 aUU y^lli 4 cJ^I 
Aj^j y>- aL^I? ULJt ^Jo*j l^li 4 ( (jUajJl aJU*i** 1 ) oV^i«Nl aJ^- 

^ J-wcuwj 4 (3Mg0,2Si02,2H20) L^Ju^y c..~^l jl cJU^I 4 A^j 
La c Aj^I >1 l^ulSli AaaJ^I! 5)1 ji~\ oU-jjJ l^yLL* c-...^o apU-sa!I 

I l)U 4 4-JVl jLsr (jj . jl ^JLLIL 0$.br 

ii~>- 4 5 J-^UJl j^l*)l £jA . oU**All lyj ^jA | sJpjaiM 

A ;» r /* 5 JL* Ol— — XjL** y-J&j 4 ^j-Ual^ . Uy>- 

UjJ 0L*o Ur U 4 jUall jt C-JU-JI <lUi53 . (3MgO, 4SiO>, (HK>) 

• # 

aJJjm oL* oi Jiy* jyLj 4 (jw^Sjyoj ol^i AjjjAill ^Sl ^Uj ^jP 

jl ^ 14*1 yA 4lJU\^4 J^a>^\ ^ y llbjy . A aJI>wL*Ij AJL>-U 

*■ 

llLay . cJu>»iJI apU^» aJU* 5^U y*j 4 ^jwaJl Ojyii 

. ArLt^ 5^U yAj « S^aJI » Ollaire 

. AjliC <JI*> I Ai ^Ljjyi 1 jUpl 

4 AjA^-\j ^IP * ^jU' I OjiAJ^LyyAl 0 Ip^j <i)l*Ay 

ell *Uaj L»JUPy 4 jl UJ^J)yil^ 

U-LNl A-PliJJ^I jy>waJl J j^S' jA Jj^ll JU^LyjJb 

• ( ‘ 4 cJjU ) 

(^-as^ 4 O-Jl^) A^a^l J (^LtJl 

j-^Xj . 4 c-j)ji^J^ (J*** M ^Uiii JjU . aJU*xJV1 


— > • © — 



y^\ ^ J ^ c O j fl k s %lf JJ^Ujjil 

• UL>-I jSLiJI ^/lj t ^UaJ 

4^j UaJL^vJV ' ujyWl OjSsJ^ c d^Jaii-l jl Sj^^JJ ^J^Ldil J-Jy 

1^ c L>w?b OjjJNl ^ Jju Oj^y c NjUay A-jjOjP jtS*1 Oj^i-Jl^ t <L*-«SU jtfl 
Ls<ajl g 1 4->-yil j i^jj 0>j& LJi* c j 1/ Jil iyjui-i 

-^J c ( ) ° y 0 J ( OttjS^lp )°o ^ £jb^ 4 J 

• l 3 °A® Jl *Jl>- J J-*? 


Smaragdite C-jJLp|;L^-J' j* OjUl j^>-\ Ju^Ljj^i>\ j* *^y -tlLj*y 

cJ^ rj^ *' j-f* ^j 'bj^ ^ (J 4iiL^j (^.iJl 

• <— -s^jt ^bjb^ 

C- «~.. t « i l ^ ^jLi> 0^ ji y- ^ o^b^S^b 

j*i U . £.*11 ^JLi! Jl^Vi vJ>l c5 ^ yoA 1 ' 

£ ^*15 ^^a>»l jl j^l OjJ jiy t <U-»»Aj C-ijJb (^J0JL>y 

** # * C 

. c3;J^I jl j^a>^/L JOJLi Oj^il ^Jijco ^ujo <it 

Peridots OUjJbjJl _ j 

. JjUU a^L-I (^1 ‘ J5^ij ij J jO^-j ii>^ olSLL^ji ^ 

*iyij V' > 2(Mg,Fe)0Si0 2 2UU1I l r ^> Jp V, ( _ r 15' Jp 

" t 

J^sl (C-jjw^yi) i-l>- Jjjjwiill OjJbjJL tJL7 isomorphe ilSXiw* o^j cJd£r 

^b cil 

. jJU^Jl ^Ij^l jjJLly 

^3 j' ^b^ Jp JyaJj^l ji^HJ 

( v *\j0 ) yl^AJi • o > -* A . k -bjJ-i Jp b»* 


_ > * "\ 



lyup* jt Ujill ajCOp A^~lP £-bUil JJajj . jlliuajy* ( TjT ) Aili^Jl} 
O^sJj . ( a 4 V ^ ) a la. I p JSjJLij AjJaii* l*jta O^j jS' <• 

. jL-^jNl A-jLj £-Ajy* 4 lJl>- A>wa|^ l^Ub*- 

. A*iU oUai:.^l 

4a*ip aL*t- Ol^jL ) cJjUl <j {jAj Jji ^jA 

c3j if* JLH^b <4 ^-jdj . (^ta^JI ^>waJI aJL5" (J 

~4$\£ 4 Ob \j&- JU> 4 C-jjjOjS/I J ^Jajj . 

jyjpx^\ 5U— J.I cJJJjj .^3 4 ^U ^ ^ 

Lj^aJ AiS^Li ^Jp JL>-^j AjU i^>-i^ . a**wL*I j^ y i\ l^L ii^yJ.1 

. cjp\ 4 oty^ JS^o ji ^IjUl v^' JiUJ' JS> J 
• ^J-^' • 5 '—* c/- ( u^ir** ) M*' jy^° 




b?f > " 4 b • Jji-iJ' ^ A& bjk <4 cM; 4 a . ^yv-eJN oNS s jLp* — r > 

■ 4 d • t-i-5-^ jli t 4 c • Jl ^ £* 


jj^waii j a^uii oijyi _ 11 

j i»lp -Lai ^Jtj • (j l Pj~i Jit Ot^JL-» If- J., aai 

# * » * 

r^"j • ( '~~ifii-‘j^r 4 uyt— < : "!Ai> ) t^L* ^jjl ,j\-*sJ t^t jS- i Vqajjbj 

— ^ . V_ 





01 4— 4j <Jp 1^1 ^1 OljiiJl 

0[ . ( £1 ... c-lOa-j l£L* ji C~Jt /> 4 Jj-jjL*! ji C-~Jl ^P : *&> ) . ^>*Nl t$da*> 
•^3 t OiJl^y 4 j\\y j^jIaII jl jy^ 1 ^ <$y£- olylill •-*■* <j* L0a*j 

O^OaP (J S-*d-**dl ajuiJ ^JUl ^lAl jj^Jl t (6meraude 

i--^i*l jj>%^ai\ <J>L*?1 ^ya^j (J 4-s^liC 40 UaJ ^T Lja*jj . ^ll 4_-JL*aJ 

oljiiJI ^ \jy£* Ol* b*>“l} *^ 4 ) 4~*L*Nl jl (OjSjj :^t») 

^ £1 ■ -•v^gJI t c ^LN l tc~ilil d>uJ-l 4 

. *^/l \ ^jC&aJl L ~ A*J LwJ L^jLs^ ^P ^Lu* 4^>\j 


^Jay Idjs^l 4 Oy^^l ol^L^* : 

<3;j^' jl jda>Nl jl < g fi"{> *&*■** ^bj^ J* (J* 

^J^-dS O^L>o ^P UL>-I olj^LJI i^y^j . ( j-uUa 3I^ cl-Jlydl (J dUij t^Lftll 

.(bcr^ j£d)oJU JUL-JI ^ d^A-s^ OIjlp 

«-* > ...«, ^ ;T 1^1 J>P t jJ>\ £+ jy^ aJt C^pjjT Ol 

^ 1-Oajl u^A-dajj . g 1 l^>Ua. a jl) 

cC-jjj i^Jl jl OlSsJ.1 4Pj*jf <j^ jl OljiiJl ja Usul>- 

Ol lij Jji^ . Pinite c~~Jl iJlS : 2LL^/I o^JLJI j£d Lfpj-^f Jl>^ ^1j 

• < — Ajlj j£d c^Jl 

j 4 4 ^pl^Jl oIjIi** — j£A++* \ \j^»A 

Oi^^b * ^ C t T ^ ^|^d ^ i^jbl * - ^ 4lS*\d ^Jaliil 

^•1 . . . i ^wUiJl 4 C^^Sl (J ci^lyJl jjp^o . Jl ^ ^JLP j ^jld 

wI^Lju-^S^o >«-L (^^1 *^1-***aJ1 o^IJL%p $.Lj 1 ^jyL^Ol Ldj Ol 

•c^bh 


'U*LJ 4^3 4 4*^1 4^jiadlj jjLj . jjLa A1 2 0 3 4il *. 


_ > * A — 



. (tj^ t ^ ojL-J) lo*- J-iy jl 

ipll-stf J ^ l>w . jl AjpliJiNl jj^waJl ^a*j j UIp aJp 

go L^J l L*l . (joL^) J^jNL jl ( O^iL ^ IjjJU L*JLlp Apl*aJl 

. O-JL-Alj C~~jli[j t JaJji- 

A 

ji£ J *S\i OlI>- jl ^1 J^Llo Oj^ij c TiO 2 : ^3 jj 

^ • ( ?}£ ) Cr* J=^" Jj pj (<jri^ tw’Uy) 

^siaJt AjUU C. Ail^l*^ IJL*- ^li j>j . ^JidL 

^p t ij^JU oLu^ ‘i>-L 4 Ol^Jt jUm» 5^I jjfc jWjNlj . 

eJ A d l a :* ) Ajj^jLJI j Ai^Uduj 4 Aij^Jb c-JpNl 

. ( L^jy c3r> 




* t 


Ji 


: Jj^u OjUl 

. UjjUo jl r Jl J-^aj 

ilaj i ttjUtt. j±\y ilTLi J* jj^JI J ^Lydl Jl *VLj 

* 4 * $ 

^P Ly QaLiJ ^lij <^^l*JI JbJL^ jljJl i J ju . A* ofj 

£ f 

^iaL* L*-J oJU^aX^I A*/>liM oJl* l)I^ (^UJl ^UjJI ^aur aJI ^JUjj . 

t^JaJjj OB'* O^J Ol j£p . aJLi^JI ^jLaLsdji (3^1^ ^ p oIjJLaJI a^I^^x! 

i ii*ip 


4-M-l J^ll «1> i^.) ccJjil>3lj o-JUaJI J iAi oJUjjJlj 
4jjJ O-la- Oij . £j . . . (JjsM ij;ji| C—_i £l/|j . i-~!jJi^P- t ^l^P t ( 

• *i jj>waJl jjiAJ J ( >1,44 ) JjM' jl* J^by UijSfji 

t _ + c 

^P\ ol^LL- j*j . 4jj^-o If t Jj^j Uayl jA : Emeraude iy>^\ 


— > • ^ — 



oU-yijJi) £* l _ r -A> O' j&j 

jjiS^ Ot j^p t t ( ^^*1 jl* t ^-J^xJI 

Ji J^O V^ Ji aL >b • Vi 11 tai ‘*^1 

Aj^j J^aiJI ^^ajLt Jp j--? ^J>- t CUJUjJI J ©A£j . ( O^K" 

. ^£L~pJ u ^p Jj^Ji J^l jJi^ajj . Stanniferes 

. J \jj\ JjJ ji Jj# Aigue-Marine ^l^JI ^yJl jOuj 

• jy c {yjz*** 4 <■ * fja^a^^ ZXa*a *. 

(3 l j&i) • AoWJ 0^l>- Ip^A-^l t Ljb JjUl A^U t Oj^LJl (_£AJj 

. (L~J/) jljiyi 

(J < w?l^: y^>\ fja**^^ olSLi^- : ‘^Vj^ 

. Aj^JL^aJ! ^*31 

ij A j«s3 ' * *i\ < Ji^j . 

J-4) ^ jt e.\ jr *+~}\ a^jJj^/I 

. SJUJLi Ail^>- ^IjjL/l? /* 6jL-^^jt a-JUj c ( 


. a^~-Ia~* jwly aIS^U- ^p ^jLa . ( j^i>\ ) ! O-AA 

A1 K, Na, Ca, Ba, Sr ^ ap^jli* c SAa*> a^» L* <lIjI^JL^»> ,^-a * 

Ob.1^ J c£y liSUj) lij\j>- _ Aj)ii (w- 1 pN 1 ^ 3 ^' 4 ( aj^Aj 

► . c 

jj->- .,/tHi 2 .^t<£ . ( l^- SjjJL-w • SjC-liM A-jL»j^M 4^JJ j I O' (jyi Jlsr^i 

jL*A/I) oLJjyiJIj toJjUl o|^J j UoA .S—L-^ 

• WA- U^* l ^ a * J ' ^ 



Jl oljte _ HI 


^p Aj^Ua AJl>«JL* 1 *b/l j^>t A^i\\ 

« 

♦ J^* jy ^ ) 

jlyii*j ^^p 4j^U 4 ^yU?t» j! a^U?! ; aJI^w^N) jlpji 

4 JUpNI ^ja ^bjf l ( Ojl lyJl ^ ^IpNI ^p j^J) lyl^* <j A-pliJJl aLS" 

JjL AjjS^»j> oN La (^— *o~ t* aS^Ic* Jp IAv>»j 3 AiJLill j^p*waJl Ja-^ <j JJ^ 
lyl jJLj ^aj t a^JjNI . jSjil ^p UJbd>l LJ5"" 

^pl cli £/* Ajc«-Li oL-Lw* ^p aAjIa oK^lc^ »■ 

• ( ^ A© A ) 

M i ji-i' ^L^JL Ij^r 4 aUI ol y&UaJl aJu ^p Jju UJ 
a-Jj^a A— j^jJLj lyp (Jl — aj ^£_ill jj_>waJl a Lio (J ^J— >-JJ *— -JLaJI (3 V' 
C^j IjJujA lj\j£. ^t-iaJl !jl a *Lji Ait Jaii jNl J ai>J . cristallophylliennes 
3JbJL>- Olic*j£ J-vO^t-3 4 OljJUJl ^?Lp ^JLSlij (Sjfz 4 iJLi 1 Jj>- j^- 5" Jajw? 

. ^ ^ ^U>xi^-Nlj ^p JJ C^ljLi 4 jjJLi# £*Ll jij—jJl Jl*j ^»i 

Oljii) 1^1;^ ^Jp LjI ^Jl oljUJI |»1 am La cjLL^aJ jl Ljl^b 

* * * 

<■ <• jj-^Jj <• ^ ^-l — a-^ : *>LtA . J-$il oIjUj ^ O' 

4 ol y&Ua ^UJI L*>lj LioJ ^i)lj 4 ( ^1 . . . jLjji? 4 C . +***.»& t 4 (l^l^jy 


• Lpy La>?~c ^ ^r' js* 

li 5 ! aJU^NI aJI>- J A^l* jSLirf ^yPl Oijii iJUj 


0 ; 




4 A— - 


I Owiy oJU^ifl ) i ( j^l>- ^jA oU^_>i— j ^Ji aJL* ( ^ ) 

« 

b[ U Jp UjLp\—j Uubj . boufffe d’ioos OUjjiM ja OUii J^ ^ ‘ ^ V 

. Olij^Vl o\P ^y» Jjl 0 0^ v— c Jh\ JJ\j^i olP U^5" iAp 

oJla JaJl ^4 \jk^Lip\ ^ 3^ 3/* — ■' jl ( vr u,u ^**1 

. ol£Li ijlir 


> N N — 



^p Lj^ylJ Oli (jl _£j&j . oLLJl oljLiJI ^jA j$S ""1 

OyUJt ^P JLj ( (J^jUaP C»»w*^ ) j^«-s<aJl 

c — 

U ^P Ij^ylj t.1. «*jL* lili . C t d » * J L »^JUL** c C-»j}j^JLi 1 ! 4^] 111! 

C (^^l— ♦— *J V"l^ ^ ^ 4— 5 — t ^ jj>^a}\ 

c 

O' t '!•> £• t Jaj-*^J ( Cjj^T c o^-jjj t Jirfi t C^pji/ t j'jS}^! 
J>' — a 1' olbU- $.UJ' O' Ljaj' jj^KjC j^lll Ol^lojl c 


Chiastolite O-J^-LT jt ^ ^Jb UtJ y>j t APCMSiO 2 : 

* * ( 

1^55^ j\S^l aJUcJ^I OijJi ^ 

^£<AP i ^jA ^AAA dol^ ~*Jj yX yA 4AS**\*S» ^P (3 

c a-^J -^J • </f^3 <■ j' c?- 5 ^' ‘ <3jj% Oj-l* jt OjU' 

OIjuL 4J5^Uj ^|p IpLsiyt OJLa^-l^ 4Jb y ^ SjjJLJl <j C^Lwmj! c liL?~l 

(^Jlll c made aa \ y $.L»- iUi { jAj ) olj^LJI SjkLs* a^JUa 

J^JjU* (j\ La 4J t macula jt jliil IJL* Jp jiiaj JtjjV 

il o »«>«..»>. Jl ^ ^ a c Y* T ) * C 

. C-JtiM J UU-ti i.lUsJtfl 



a b c 


^J^xJLo t C . J— 4 ja y >w OjjJj t b c C— ^ ( B . Ci ^ j| y > ^„» r T 

. ( j^W *;■* j^lp W J (^p\_>«_> ( d , ».,, 


— > > Y — 




®b^ Jl^!y j' yl *^"ti (J^ -^"Ji ‘ |j^ J^* <Sy£ 

• CHr J* 

j o^-j y£* . ( b t n ) c^ay&t 4 a ttJ 

. C-J'yjl -Lp ^UaJI 


t yy«ll fUaJl oKJu_- (croisette v . Lb» jl) : A^y-* 

U^3 . ft. Jp t dJJi Jp oit) t *j' JjtJt 4-Ji t f li t yf Nt OjJU 
L*a c LjI^j LJL* ^^*iXj I *n i ^ • s i c t/3 ><* ^ 1^1^*^ o^Ssj !»• 

j^>waJl (J .(c j b tTt J5w ) ^'^v-JLaJl j> %A 4Z~+~J 0*U- 

. LJL>*I~-Nl 


4-AJj>j . ol*l! 4_JjUaI/* pi .«^l jSLi <1 l • AI 2 Si0 5 I 

s* 

•gOyM' ^L ■<**■>** ^ 1 ij J^-y.) • jrr* <^-w> 


. i-jUi! i-Pyuj oJi*4 : grenats «.^a\sj_ij> \y_jfr 

Mn, Fe, Mg, Ca J ti R d_>>. < 3RO ,R ^ ,3SiCF : i_*l*Jl i-.tS' 

4 ( • *^~* ) ^3 c£^tj*«_) tjjJ C~>£” t* ,yj . Cr, Fe, Al, R j 

# f ( 

c(o--;*>U :*>b.) ^J5} ^JbJb- t ( jUlll : tAt- ) cj-bJb- _ 

UIp <L;*^il i*j}adl 'j* <^.st»*Jl fAy\ . ( C-jijjUj! : ‘At* ) 

e p * * c - 

oL^rfi t L^>-j ^ Y ) oJjh* a^-jI cljlii Ol;jt jSLio 

Jtjj . IjS (V Jl 3 jO ) -ojL-i .(d t rr j£Li) ( *iy*-> 

. j ■ Ujr .Al f . .3 H . <L«JJc« ^laLail 


* 

. ( I — Ij* ) jUjj Oli)J OljUi j _ r fli; i^yll »j-» ( \ ) 


— > \T — 



t ( i ( jlJjlit ) j^t * j^yi* (^L>«-Jl ^ 

jijJlWl ^ri)U^ jl j^\ y-^l jl 

* A-jpliAJ^fl jj>%+ja^\ (jlJLsj-j^ l fry*** j£ S i\ l^ i d vJ^Oki^ 

# ^jJ 3'jSjJ^p uT . c&^LJ! a~-U>I aJUsJ^I jy^A jL* 

. grenats olj^lJwJi 

SO 4 jl Cl, Co 2 A .y ^jS' dJj4#L4 Aj*jl^ 

yb .(Dipyre) j^jjJlj . y^JL&l jy^a . Jl 

aJ 1 1 ^ S y,, ..- j-» --J ^ ^ ^ i> 1 1 4 j1aU ^ 

• <J <W*^J 

^ J* * JAI t a~US" — olSLL*^ ^aj : O^.X^jN 

y" - - ^ Aj^«^aw)l Ol;^LJl Ulp • jA»&* j+*2>“\ 

£~JC ol/>lL> ^ il 5>>-' ifsr jj> t UIp <£^0 C— ~iJI cj -(^j^M' 

• ( c lL^ t ) L Sj>-\ oljiiJ V'i*-*' 

* t 

j Ljajl L^iiUaJ C A. a~~***j Ju jJ-l) 5 ^a> OjJU-j[ ‘ CnmJ^ 

. ajli*«ji i y i jl^ oy d JiA . y yyi 

. Ji jjJu jjyJill t Jb jJ- 1 c Oy*^^ yu oISLLv- : 

. SjLL* Olj-Li j£i-y t (ij>* jLa>-t OjL Oljli jp 5)Lp j*j . JJ.I 
o' • ( Q - ^ y L>»-W^l JJ “*• - /all J o-j,y^3t ^ sop -b»-y 
• ‘ U^JjH ‘ O-rH^ri : Otjli jL-» Uajf Oj,^iS3l J*a£ 

^J&l ^ gjJdl t <JUI L>^' olSCL- y»j ; (Talc) j^N 

l)j_L« l j^\ j^» (3^ _?*J il c.. — «.»-i " j Lijl AiiLvay 

(j ^JLi* 4 _)wXj-lL^ aJUI ^ ^ -,- a^ * 


_ > ) i — 



. j>-\ oljii jl I iajlj ft ijilfCil C-NL>wL^*^J 

aJp OjJilJaj , 4*iJ-^g jU*aP I C y ) 

. UdLj^ 

l)L^*^/Ij Ail ^P C { j^\j£’JjZlS\ C— S^- * 

4 AjjJUJI oU^wJl aJI>wL^/( <-.. 1 ./a* ^J^-P jL-J ^ 

. 2L%JiNl aJUiI~-N( *UI aJ oLU Jl 

oLiUaJ jLo 4 0\c^P oLlji yl ^P i LJl>> a-Ap 

^j>- J^->*iJI aJLJLoJI ^ b--b c cil * cJT^ 


S i ''^ l c....- . JUaJ : Epizone £y&S ^Viai\ 

. ( ^ c yt > **!*% 

c^LuJl ja jUaJ j_aj : Mesozone 

ti« 1 

yiil^il (Jllaj Catazone = ^LJt <3UaJl 

j^J S^Uj Oly*Ug £> 4 fyS aS'Ic* ^Jp oUUaJl oJlfc ^jj^J 

J>-lo; £A ^~>uJt jlfMaiNi iJU; 
u* J-vaj O-Ji ^1 £* LJli 4 
<j OLU ^ill jy^aJi J iycsAll jJp b^P A4^S> OljUJl JbA IJbLj 

Ja^jg ) CAaL^NI (j bJUP aJUwA^I olilki 

• (j 4 ( 8 ft 


oLU 0b^“ J|jd^ ^>*isuJi tJUaJl {f \ ^ (JjiJl (jlUJl ^ii 


-no_ 



t oljli c Lr~~J 5)1^-^ 

-kJJ \£'J+iSL>- jtS^Vl c A^la-^ll C->liUaJl oJ-fc <j jt ‘cM j* 

* 

Oljii ^ c ^P j*s3 ^ ( cjj*^ <3Udl ^ 

• v ^*^3rf^ OL-j-sAP ji C t c ( | vJLLi | aJjj 

t aa!jj Liajl ^ijij>- V“^ ^1 c \ J. 3 OljJLdJt aJLfc jli c 1^-lSLiJ ji Uj 

. (Stress-minerals) iSUwJVl oljli ^-1 I^JLp jAJauj 

aJIp j^J AiliS" ot;jjwJI dJub D^sOP <j oljUU jl Ji>-jj Jjj 

ol j-5y* JgywaJl ojK^L* j-Xi 

jl ( TjO = iJ ) ♦ a \S\J £ejbi Lfc aJL-LjoJI 

P— Or-^J ‘( r Jl *jV = ^) C-_»£-y* j! c-jy J1 

= i) LS^rJ-' j^uiJl Jj^y S(rjT = ij) ij-Urfl ol c(YjT = 4 ) 

.(XjY =ii)e-»l> 5 l O Jl jf O jV * iJ ) C^-ljtiT Jl(>jt 


Ji t 01 *jQ* <■ C-JT t 


C c*yir *. Jyi\ j»\WN o\> 


* t *• 

jtfso c A-»i-«-«5^JLJfc c^tjJU L^ajl -X>*^Jj *. C«>\^S 

» 

^P (3UajJI l*XA j!AS^ , 5>yi jj^^j . c c 

. ^IjjJl ^-U^aJl <j jJJiSj C Vly-jT 


jUJUL. :ou;;i 5jt>t ol>Jii ^ -.^kJN o\> 

iUaJl t.i» ^ ^■UvaJl Jf O^oj . u^Sjjj; c Cj 


JLp cSj^li Aj^LaJI oU^ult oJufc Aiyi> jl iJjJJ 

. j •■- n oL?\y«j~-.U ' ^■*- > ^~ Q.U,.i> 4 t: . ; .Q Jjly JLij c aJU^-O 

. 4-JUI jJl 


— N N 1 



OaU* Jp- bj\^\ cAjliJl _ iv 

■ iliP- . i-i-X*ll oL»UMj ob^l ^ 

(J \ ljX-w-ij-5 L-JJaiJj A-Ljj TobLy£> aJI^ iiLLi j\P Lj Jia L^JlSj . objjdi 

/^Jly^Jbuii oUaJ 

J • (FeS 2 ) Oj jJ-l Cjjo c : 0 \sajsa 

C-JfcJl} . A~*Ssi! A^iidi ^jA (^Jj jJ-l C-JfcJl jl C-J&Jt I 

iV^Alt l ^Jjjj . ^JLu-w* c c.. ji tjjaujJl 

<-r^j — Jl <j a — jPjJJ A-ibbi jJ> A-aJ ^J i l .*^>Jl<L^ 

« t 

tSjfr* £• JbJbbl Oll^S^ ^ja r.J 4 Aj^^.j -1 dLU joby 4 ($JL~*^b) 
iJ^_*o sii (J j*-Nl O-jrJI ot jjA . ( C-Jy^ ) (^!/)l OiOi-l -U-S}! #ydl 

: l jcL> v * Jp <A^p t£^Sj . yL^Vl c^Jl j* >1 

2FeS 2 + 70 2 + 2H20 = 2SOFe (<^JbJ^ ob/ ) + 2SO + 4H 

obf^ ^-W 4 di^iii C-J^Jl L /a^ jybjj 

I UjjOj 

4SOFe + 2S0 4 + 4H + 0 2 = 2(SCH)3Fe 2 ( JbJbL! ob^ ) + 2H20 

t j 4 cLA^-aU Cj^I ^lax-Jj 

0i it) pllb 4 JbJji-l obj^S"' . ^j— <J,t 3* -»"j ^JJt 

-b JlJ-I OlJLp~5^J-Aj AjJj JL>- O 1 »bJ*> jLjajcJ ( j~J>- JlJ JjJUM 

i>U-i< jjr jy^fi jl y A^jiu^OA U“j]flu- t Jt*jC_-b 4 oT-J^ ^ ( ' ) 

< * 

(Les Minerals) • £ . oUiJl oAp ji jo U-i Jkl . (£1 . . . by>>- i i^) 

A^ljbJ AaJjl* 3 t aJJa!^ ^ • ^p^b ) 

.(^^rt 


— > > V 



JU tJl* . ^JpUsJI OjJLN ji jo^/i .(C-Jys|) 

& ^ 4 £ 

jj^JL^Jt { j&* J . L*£w« ^r (Jj * ^L>-i Ol JbjJ-l £j*oy^ 

j 4-«->w3 ^bS"* LaJ^Pj . ( jiji\. — «^;bJ! ( % ^ 1 ^* • ^“* ) 

O^JaP (3 aaUaJJ 4 ( O- >■«*«} 4 

^ °o * * ^1 T* * * ^ a*jUjA C)j^j Ij\jpJS SpiLJl Oj^pLai)! oJlA 

^ iJLj^ ^ y^jl (^1 ftljA! juLj 1 *jlp aa-LaII ^j>*jt]\ ^ L$jc* 

. (Pyrrhotine) OyjjJl C^JJ 

4 jLip! ^ 4^. j » > » j^> * (j bi*^** 

(^j^JS’ Ldl 4 O^-pl 4 ^lC 4 ) Obj^J J^-£o W 4 If 5 * Ol 4^*^ 

^ u-J ^ j' 4 ( 4 j a 4 rr )(£]... Wjj" ^l>- < 

• 4 aJU*!**! 4 i-jplix^ : aS'jSa jy^> ci ‘ 4£>^ 

aJI^ O^Xp 4 AjJ^w* ^jl K^it ^ 4 

j^vsd)! £jA jy£* ^P ^A « A> ) 4 ^ jJl J* JjJ-iPj 4 jjJ-Jl ^A>- t A-pLv? 3-iU 

c^ji lift j^tLj . ^kJi jp ojjtii o^j jupNi j jjjNi o^ui vJ&i 

J oi I 5 op Jp UL>4 oic 

^LJ ^j-iS*” : J^-b 

4 J t kL*-b • ( 

jl low? ob^k jy^aJl 

ji ( C-JftJ ) <yjM \y>j 

i~j Ob O 0 i ioo» oOT 
# * •• 

^S». ’*">4^ — J ^ 1 r Y J S^JiJl 4 5 ^^ 

4 fobro-radiee 



'^Ij k_ — ^ > - t^ilyjLjj . iiuiJ^U C ^ J/* UIp ( ^ ) 

. ( ^«jJI °T • • ij>-j-bj ) ° \ • • ^jA \jLffr\ J.waP ji jXi jj-b ii— 5^ 0U c tjl— 



N > A — 




UL>4 i Ujajl Y’Y ) ji^-^-1 <3 

— # 

. (A-^Jl OlJpNl jjlil 4J >w» : Ml*) obj^il 
5 — jpliJjNl jj — >*-noJ! <3 c-j^JI J-^-io i 

(j j-Jail) L^w-jtJ J— *j L*p 3^- m *' IajQj jl ^ 

(^p*^ * 4^Jp* jjl 4««,ja> (3^ l*i^ j^SLAi^ ((3^^^ 

Oj^L| <^JjS JA lyS A^S Jp ^3*J( Ol^>wJl Jp-jj J 

. 4j^Ja*Jl ;>lpJL! juliHj djjjw ajwIia oij FeS aJL£ 

j;Llpt cJ^pLia^ JpUj t JbJbU Ob^& 2^J>J AjIjU! ^ J-^A 

<£jjJ~aL* JjjJ-l ob^ £-=ryj • ^rf'yj <i>ii cS^M ob^5" ^ 

UJ IJjb ^JbJbM C-j^S" Jp^jj . H 2 S jJLU-j \^j FeS jJpJ 4 ojjap ^ip >p-p 

« # 

( Ja*j t .iljil jy Uy lyi i OjyJb ^ A*j 4 Fe^SO 4 ) 3 Jb J&- oli^ Jjy 

J\ <1 FeS 2 (JbiJI Oj^JI 0Lk*-J c L» $.,*?*> *>• jl JL>m^j j l +..**.■>- c c FeS 

A— L-^w« o^^jL* j jJL aJLjcj o«JUb , ( j/a ;;> Nl 

* (J^ jl A.^^ ?l > - dip ) <J\zjy£' dip £j\jj\*y£ 

^jJI ^jP dp Ip jJuaij Oi JbJl>JLl t Ljajl oNl>- 3j 

. oUijJ-l 3 ( r^ 1 ^ ) 


jtfi . £ j-i^* ^ J* y> 4 Cu 2 S Fe 2 S 3 : 

jfc cr^ (J^j • V '-t'jPjV 4 A> -3-' ^ ojJJ 

. ^V 1 ' J-^ 

^IpJI 3^ *— ^pA*i 4 — 5)^j . ^pLphfcJl CjjiJ jl c Cu 2 S : 

. Oj|Jl>Jj Jjjll 


J^cj) «.>i1j..II «lj9rlll j o_i>j S>U jy^J ' l* UU-j ijjP *_>-L^ obj^il «A» ^_jJy ( ' ) 

. ( Ji jj-l oU^jjS} 


_ > \ — 



JJCiJl, °<n JA Jil i*-jJb o>tt (COO-II g~*i' jSLtJU liSUj cSjI^kJL! 

(( ij\j>. j\y^ )) ^A lil jj;^Jl^Jli . JpI d)J>- A>-J^ (J 

. <oJLjlajJJ ^*^*1^11 Ljujjt yLcj 4 ^ ^ 

« - ^ ' * 
ji 4 j Oj^JI £* 4 jc^>w* l* UIp (_£y-i Oj^jLS^ iJLaj 

: 4JUI ^ dJiAj . Llui! AjjjLaJl 

ji 4 JLSJ jj yup\ jjJ jj> J^*lJi 4 —*^* 4 f-Lj^JI 0^5"* jl 4 ZnS 1 jJb 

jS 4 jUJ W 4 J^oJI oaC* c^^Ls^jJI iS^jjS 0 ji 4 PbS * 

4 c£iy>"^ 4-$-^ l)L*1 

J JU^j ^JUl o^jJl jh£ yJl 4 lyLJl ^J1 JL^ <J (Peisey et Macot) 

• ctM' 

• * </*» <■ * >y» j' — 

Ob 4 o^ap J— ^ J_ SLio JL^-j, JxSf» c^r 4 Sb^S^ : 

* iij>* 

4 j;^J 1 jy^L-^aJi J ^-i> J^-io J^-ji 4 M0S 2 OoJjlt oy : O-yiXjiy 

. 5 JUsJ^lj 

1$ .^ki . (jlojl jtS^Vl Jj jJ-t ju— K^t Oli 4 JL—lTNi { jv 

4»y b *JkJk>- Oijii cJjJjj 4 o .»««* 4 0 «s««pll' 4 \ Jl* 

. LpUjuNI jy^a. U 

J-^ J Sj> LJl P JL^L 4 (FeOFeKP) jl FeK> : Q»*gfc\» 



j! Spindles ^ ajj>w*> , <ijj* &ji 

. ^ ^ AjI*U 4-w*lju t AjipLjflL* JL^-td 

— — J ♦ •• 


-b-jij t iJl>wU-Nl ^>1^1 <j ^Uaj t JjJj>JJ J~>- jii . C~~JLPlilj 

<3 aj 1 )£*" t ajL* 15 ol^^ij aJW- cJ}LJl <3 

. yuwVi ji 


oLh - j Iv ? Jl_XJU> ; aJ>^>w~« £ c FeKD 3 I 

J_£Lioj . ( fer Speculaire JUJb- ) jj^waJI J apIJLJ f.bj— 

| £ * - 

0^— 1 b (^.Aji Aj^ . ^^**1 libLJ* <l)^>o a*p\J 

{J^ijf^ ***3J a ^ a 3 jy>%^ai\ ijA \jy m £ bAP 

£jLS* jK^ ^ anJ ' * jLs^jJIj Jai>- blj c ( ^>-ja!I 

‘■Al ‘Ar^ Cr*^-“ J* c - *~sWj^ jytr^* Cr*^ (•“*!? ‘ J'^ s . 

. (^JL^Jl j> w^aJl j v^li ) Elbe 

^aJl c £* LJIp • (JLjlJ a>a>- c FeTiO 3 : 

• J/ 4 Ob>- t ^L-^aJL ^ l a ^j . *> — j> “ A^-io 


(*l /up IjkA) yr-V! C-JU-II **\ tFeO’H* j\ 2Fe 2 0 3 , 3H 2 0 : C^£ 
c3 ( ^ j** ) 3 ^ ^>%za .lb^ b^ob bJbj 


* 

^iJl . (OjJjUj ^P j^j 4 3^3 -^*) 

aJL>- aJI^p ol^^* jysu ^ill (J AjjJ-4 oU^y" J^Lio 

t-JL>J* Lj^iSo 4a«j^ 4^1 oLwsb^cdl i?LiJ jp (Tourbeuses 

. ( Algues 


(MgO, AIO 1 ) ^ y^Sll OyUi y> 0 ,, ^wJl 0 JUfc /ri os ( \ ) 

3 ij* jA ~&\ ) (J^sA^i ^ o-ij-jJ Lj-Ss_c jli t (FeOCr 2 © 3 ) 

• ( ^-3} , \r t . ) Olji 



. 5 JJU jl*i ji jj JU a ill JL***Sjl 4 SnO ! 

* ( J-^* ' J 

<J* 4 lpj~S» j£j 4 MnO 2 : 

qLj>\ .,/ awH j j! tljy* c)^ <3^^ O^j . OjjlS^Jl 

J^jJl 4-jpl*-i» S-jLJ OiJLjJaP c iiu^yi olJa^^M jLicJ t 

oL* j ^P ( C-jj-UloJI ) ol^>»-i^JI . ^lil X— 5jl ^ 

i-o^P <j 

4a+)aZ* LJlp l)I ^JLaj L* cjujajj . ( a 4 T t ) 

c ^i-X| • % ^~*) 4 -ajLJI ^l^i! ^p ( % ^*^ J 4 

•(V>^ 


. yjcllj JbJbLl obJ>J : 
5^01 UIp y^J c tLyl! otSU~- : 


J — L-JIp -*->“1* * c J-j jJ-I olJ^^ I 

Jij . oU^5" j£~So O^j* jt lij^P J^-^J • *!/* j' ‘ *lr^ O^aJyJl^L* 
^liiil \ ) ^-JS" ^ i^ *^’ ** oSa 

. c-Jy^ J1 Jy^=i W>^ u^?j ( s~^' J 


J-fl* c jy ' <*P^ • pj-Py^J!} C^srs^^ ^ipUt- jjjjb : 

. IoJLJj^p J Sijj-I ^UiJi jy*w* j -bry . aJ^w 

* A^y ^ ( j-f 4 (jy* <jy y*^ 

4 Sj^yt ii/ii ^ jji ^ uo3 j uo 2 obj^i 

«* 


— \ T T 



* * * * 

f*' * I Ul>- .^U^; <. d iCjij^ 


. ( \ jytj ) Uj'Sj ( L*-^ jLc^ ) ^I^a ^a> 


( aJLj \3 oljli iu^sll jj«Jt) 0^3 — V 

O^lfui) 4 jj\£-\ jS> 


JJl L ijij Ub ijj^J jilji Ig-sOAj 

. ( Jju L 4 -J Jsjl } 4 j JLaJi *-*1^11 «1 Jj j*J1 


. ( jj* i ) LLL* 4 ^-jjjdi oIjJLaH L^ojo 
t ^ ( i .- 1 t Ji ^£a 

Oi t £*Ia ) c ( # | 

Aj\ : b**Nl ja c-JU- <Jp L-Usi ^liJI j tiSLjbj L* J^Jto 

Jl ( J^Jtb fUJl L.. r ^ ^Jl <J iipLio 

* ( j^>w*j j^waJl oijii ) LwJ jb 

OA>y^ 4 bssf} 0 ?rf c ^ 



c ( Ojj oL ) I Jj>- JJJ t < cui-^ c S^Ba j^LJl ob*S" : Cjc^V 
c^JI^ *JUJI Jj^p J V*-*4 • jA^' j' c3^ *yJ 

• ui^M' £• jt ^Ul obJ^T Jp c LJUiu-l jU^ 


(olL-y ) L-j ^a LIU- iJLocuJkij Js»UlJ\ oIjJlaH 5JL jj ( \ ) 

o-Xa l)1 I«Ja> lli| . ( ) OgUjMj ( .X.,.. ^ l ) C .y I ^j^j]ail (Oijljli) 

j' yy* — jilte’ 1 ^ J,l jUaj oU-U-il <U?!y> oj yA> ^JS\ oyiijl 

. ScinLillomttre 


_ n r r_ 



ilTLi J* UU dj&j 4 cJ*Uij 4 jjLLi . CaFl* : 

c j fl ■. f'V j / \j 4jjJ> aJL^- O^^JLj 

. <3 jj/ ^ 


j^Lio oj^jj 

■^r*^ J^Lio Jj£jj iwJij-iJi J j*£o . jl ^ I 

d ■ — — Jl 0j\^5""" I . A^pUjUVI j y>% *a j 

. f.i^—J! l^Ab a.jjJI A-^L-^y 1^ Aj^Li-l jy* *J 


jj^oJi oijii _ vi 


j' ) jj^waJi a*L Jp u-LJ< Oi o^Ji jy^aJl CJK” li 

JjSsj ^Jl viiij A-^l*^ ^p^Ljti! ^Jp \l\ L$y^- V]* c ( 

5^ ol;J^ ji A-^JU Oll^ aJU Uofj . U}U Jiij ojLJi 

ob^LsiaiJij t c l^AK^ oijJLij JjJjcj Ujllp c ( o. .11,»> ) 

aJL^JI jL>o^! jjA jli . ( Ukji <L«U a>- jl A -j>yw*>j LjXP JLL ^Lp) 

. V*IU>- ^a C^L~Jt l^wy c Aj^i^Jl J^w?j I <^>- » 

oLiJ a-*w»j>» j^cS' l JjJlH 7w? c o.^i~il c j^\^i\ iiJLij iiU^J ^ry 

I oJJj A^jllXj \^y 0^ /^j£ i ^>«-siaJl ^y^" j 

^^4“l c L-j^JjjJl c c.-mj,*.JL 5\J1 * ^a oJla ^-aI^ • Ai* 

t Jbji jl c (Silex) c>\y^> iAS^Li ^Jp ^JL-Jl c jUi*JI ({C^Ju^^/l)) 

^ Aj«\j^i“l i^ji^JlAii l^-J^ <Zj'\jL~*y c ^^S^JLiJl 

t JJ) C-ofcJlj c 4jy*±i i^y 

* c * c 

, Ji J} i— ^ii jkA t ^ • v j y^* ^ 

^ 1 — ^P LwmJJ 0^ c A-pliJj'Vl i*M*i O jIjJaJI w J 


— > T 1 — 



oljli iJOif- IfJp OjiUaij t j>>— <ai' jjA'V lJ *s*-*^' 

4 *■ 

j_>Jj u-ipNl oljJUJl aJlft OpJj 4 n£o format ion JLa^uJJ 

<11^: 4 (jJUjjlJl L t 

. (Ch.Lory) JL^- l? jj>*+&}\ ^ <J o^*-^ 

jj_>w^aj! (j jy£j CAjjij^ . C0 3 Ca : C* y ^ 

c u3LLi. jl jt yly^l 4 ^Ul C-^U^ jli 4iJ .(b 4 b 4 b 4TT 

4 



yrjJl oljjp J^ai *V^ ^ {f 0 ^ W^J 1 a . ^Vv.flW ON^i — YT jSw 

^ Oi-*-" ) *■!«-— t b 4 ( Y * X) Cjjy ^ *i/4^ t £ . *— 4— *^- 

<j \ <a\j 2 l 4 C . ( Y ®X ) Ol^< 'J>\ CmmJIT ^ .^aai' 4 b . * 4 b . ( ^L^oj'Vl 

* M 

i L^J^-Ot £j\jjh 4 d . ^4** 1*—^ 4 4 d . ^*l*A-* <w» jy^j 0 iJ^C 

^ 4 e * <j“^ 1 ^ • i^b-i jy**y ‘ lT^ 4 c •(''** ^ ) l/* 4 O y JlSsJlj 




-Ho- 



SJtP ^)a«7 4 dy-jJ Ajjiy 4 aJL$-*- ObL^iJl Ai^b iHyj 

OyJl&l y> AihjJJ Jl^-iVi ^JLp . ^Uoijl ft~>-l Ij^P JUj A-La* 

aJU y ^-*^1 ^y?*' . by> ^ V * }y*x£ 

l- iy7 ^dfcT" 4 yy»t jtS^l Ja£ l£ 4 ( ^^apU^* jL-^Jl) JbJL^ jL*&l 

* — « 

(J A.L».a?..**^ 4 aJLA <j Vj c)Vt y>- I^JLp AjV 4 IjlJLoJ oL p_**b 

. ( ^ “l Y buLw- ^Jaji ) jw»ly ApL** 

yiio 4 c,.^- 4 Oby* yll ^ l^JtS - " £jLJ* jli y C.. 

jy^ai\ Ja*j yy ji 4 ( ^->- C~~JS" ) fU-JK” ->biLl jy-^Jl 

cJJjj jt W a^jCj 4( (/ ~>. O-JtT) AiJjd! Ay*Jl Ob A-J^JI <Jy&\ 
iw^S^j ^ 4 ^ ^*<-15^ Cm»m«i ^ o.. .^£jl£ji ^ Li^y 

^iili5" yL-J ^di 4 ( y**A*Jl C^\^>*Jl^9 : ) OlwajcAl y jyf J£"L* 

LJmjJlI A_j^aP db^MMkJil A*; jas* j^>wsa3^ ^*XaJ £-l*pb 

. Organogfcne 

aQx* j-t ©Lll jybJ A-j*JL^Jt oljJuJl jiyu iJyJ! ol y Ui)l olbU- jj 

jliJU . ^JauJIj ^ydl 0,1 $ +* 4 jl AyliJU^I jy^ jt yu JUp 

« 

^jLJI dbi-j ^ ^m 3 ->- (^uJi y 1 .AA . <Olpj^i lAAiP 

J aJLf oLi-S* jliJ aL^L| Oi;^U^ « iJt^jJl 0.1^ | J A~J^Ji tUaJl 

. IjJLoj cJ)bJ Aa^I^II o|y«jjJl 

4Jl>wJVl jy>waJl y» ^ japNl ^..,««4-ll olJJj ol O^mJL^LS 

. J ^ « y>l • J^JIT 

4 Ajli 4 ( OjJ jbu AyJl ) dLU (j blji 0^*<dbsJi jtr lij 

vlbij 4 5^-5" oliLw* JjLlJ jl bj <u^J ajUU Jijdl j\iT 4 jlitdl IJla y 

i Jil iLli ijUU Ipiy^ c OyJl ^liiill ^f^~} d Oj-^: ( ^ ) 

. oVUOV) «i> 




_ > rn_ 



4 ijJ? jl 4 JaJl^JiJl L-Up 

. A. ^ ^.1^11 j^u^aJl J i <a * (3 *^**-? L*** 

y j£\ jjp^ai\ j ^- n L N . 3^** c ^JKJI oli^T : 

IJIp jji^aJl ^ • ( c t TT J^-5» ) C^wJl^Jl jj^ £-• A^laib jjl 

O^L>*^a -s^ AaJ^i 3^ a ***£ (^LJl yA C . ^.^11^11^ . 4^y*iy* ^ ^ » ,>ap 3^-*^ 

s~- A* ^ ‘ <y ^ 3 Wl Jit *t Ir, C ^^UJI 

* 

olj JjC4 iniji <-mJ \ c Lo c Ulp 4-b^A^ yZ c OL>vjW? <u5j 5 A*J j/ 

jA Ctyp&te C-—£j£J1j . l>*jJfi- v_JpS/I Jp jj£j C-JjP^t j> iiJJll J>-jS/l 

lijJ OK^ 3*^ 4 ( A^pL-J* A-jLJ A*JJ a] lij) C-nJ^p[;V1 y jr^jj 

* Oliy-lll Ji 3 JJI} 4 J-v^NL} ( 3^ U^v OUa_l~>- ) Uj^pj 


oU^T ^ Isomorphe <iS"Lij> aJLJLp jAj 4 C 0 3 Ca, C0 3 Mg 

A^liU ^A oLa . 4j^aJI y?y+^A 3 aJLJj 4 bjjjd.1 oUy^Sj 

aI>-; O^-tJaP 3 ^ 4 Dolomieu oLi*i 0 ..xa1 

« 

^ i/*j ‘ Ji W ^-*^jb • o* ) Jjl^' 4 

• ( t>* <j t_iJbj a-L*- 

i^kdl JJ cO~Jl£Jl Ji. u. • C~5*<Jl^Jl jjA JJ-Aj (^*>*1 

.(d'^dcrr J^) 0 ) a-^ 1 I 

-*~-£ SJl^: 3 A*vLi» 3 ^ 

3 AIjIp ( jJl jj> *A,al) ^-liM ( j*A-%Jii jK*" La Aj^£ o^m^p 

3^ 4 ( < j i ^ 5 " jl i-plji L^Jj-^ ) irf/’ v>- Oi^Uaj jy^ajl 3^ ^ 

. vl 


.1 


OUxi ^ ^jJbj U U-y jiU jli yk C^Jy 3 "i ( ^ ) 


— \\v 



J s^lfekl JA t 2LJU ^JL&I c 

5jL-i U> . A^jLii »j Ja\J\ Ji AyU> _ vjr -. _. w - . 

Cj* ‘ Ail^.ly ybN c-y-A-r*^' Ol jjP- . j^i.1 

,WL:t. a ollilt » U til - 7 . • ..XI L. I ;I.a II 


— ▼ 

4 1 

4. 


4 c£/J cr" w ‘ wwv ^^; 

J-^1J Jj £jjj 4-s^l^ 0;!^ S^UaJi dJLfc jji 1 


U*J 

- 


.’/•t. Jl 


jl ( j^j L*aip ) ^j>LJl Jl jii 4 SOK^a. 2H20 : 

* * ^ * A ^ A ^ 

‘ cS'i^ UU?-I OjJj ( e c € c e t TT J>-i ) d * dj>4 L»j^p 4 ULii 

o* J^) Jjlij (%$—>* j^iaJ' »j*=) 'X?- <^]» 


®j-A Oj&j L . - ;> c ^^bjill (3 b ^t***^^ L*Ja 4 4 ^-J^/l Jj 

. Jiiwi »0A lyj: caJJ^ Juli- Jl l*~ o-joJ o*U oljUJl 

jtL» ) v«JpNI Jp iJIaj ^a jl jXj j^UaJI 11 a Jj 

o^ij Jp LJl-s (^Ul ^^J^l L*-* aij . ( 1 J^pN I 

**>■ ^ 

. ( ^^a^l ^LvAj ) C-^a^Vl ^^4 4 ^j 4 UL>-I aS^L*-JI ^yzuu LL 4 4-;>Jfl-^ 

* t * 

Jl>- ^a gJLaj . Ljajl aJjjC-* aJL^- o!;^L ^UapJ u ~Jr\ jj*AJLC jl jjP 

l^i^5"l aiJ . ^^*o;LJl JyU cJ J*^ 4 J-^ ^j^Jl 

J * (La Mure) j^il J (J-aJ tUI j 

^jliaJj . Ol ^ U^oa SAP ^JjT Jl^tl Oli 4 ^ <«jl; O L^wt 4 I 

J LiUij JU^JL Aij_U ^pJ^I Ol;^L Jp (^jUi-sJl S>,j) 5 jLp 

jr* bL>-l jU_j l^>-l} • iyl^pwaJl (Chotts) Js^U-Jl jl ol>*^Jl 

lil lu^x 4 o*l* jiP J UL*J 5^-5^ oli 

jjlil { j^r Oj^jL I ^i* ) l^ w . ^ 1^4 J 1^1 l^iP jl 4 JjJl 

Ioa <, ( Jiyif’ L aJJ-^ objLjaJl jl I — y^Lij5" 

^Jp L*1 Ol;^L]l oIa jli 4^syiy . ( O^^JI ^a»sf (J^!" ) <iP 


_ ^ TA_ 



^ i jfi r jl c **■»*»? > • o\*a (jlj j?r 

. ( > * V UJ jlaj\ ) ot^S" ^ 4 ^ jJ-1 

JUj) (Stuc) Op*~j (PLatre) L/ *J r \ ^ J -U* Lr J r \ d\ 

• (> JU*.**^ <-»■*■ i JoU <*Jl!Jj 4jlj 4 ( ^w^aSIj Ajai>- 

<y* ^ t uy*>^ ^aj i 0 \a^\*'pi^\ 

^-L-l j 4j>Lj2*Jl OljJLaJl dJlA JJj * 4-jj^^JNl OljJLaJl 

l fS> ^iJl 4 . . . (^j \*,t 2 f t ^ C.« «»»««* 4 Ojl* jLjaP . o l ^. ^l l 

• ®X^ *\y Ji dj£> 


o *Xa JL-^-^j l)1 4 La o JL>-^j L«^~ t jJLaJl _ jLa*J 1 jl 

Li**!^ j** cJ Liijl I^ip ^i5ii>«i ^sJi ^a^ ^ 4-flJLy£- ^p «^ll 

oJlA jSJLj^ * Ol^LiaxJJ 

c C~Jj*l£)l c ^>j J^LiJl ^JlP jUill jA^y y>; . (APO*. Si 0 2 ,nH 2 0 ) 

ol;Xi« 4S"Li» Jp o;^L» 4 (Ca j Mg jy$>) t c-j;^JUI 

LjyL jU*a*JI OjlM <£^*P 4 4 ^ya-jNl ^1 AjjIL? &jJk^p 

l Pjw» ^--5^11 d)t jvP' . 4 j)ILi*JI j^>» *i<gll j ^jsl^JtJi £jj 

. £^y jA LJ( 4 C-JJj} jt 4 jA 4j^UJ 1 OljjLii*Jl <j 

jy^ai\ £)£a> ^ja (jbj ( O^j ^l^ll $yry 

ApLs^ j 4 U ^Aj 4 jL^P jA j^jNl oiji 


^twaJj -u^JL-j 4-JL jjP 4 oJlaic^ ^a Aj^LiaiJI Olf^^Jl 0^ 


„ f.li^ jo IjO 4jjd 


J-i ^ IfU-c Jf-w S^U ^ ^r^J' Ji u/^' J Jj-^= ^! O) 















Jbj^b ‘ 0) j4^j jy^' 


^pJJ 4 jy*«-sAit j ^ Uc^jaf 

$ ^Lj^JL^J! jjJ^a. 1! Li^-^ jup Jju UJ <up ^ JJi 4 Silex Ol^JL 

$ & 

Aj^yajJl ^J^Jl y* AjLJJII (^JlJLjo 0^ aJI t di-ta c-A-wajj 

Jlsf-jj 0^ ^^jCj . cJ>Ji.Jt L l y^.,.^1 J\ Olply (Jbi ^JjC t)l l)}*Xj 4 LdJJ 

J* <£ 1 " . 0 |y* <1~> u^U^LsiaP 4 t ^ j j>* *&\\ ^yin) ^ 

il-lpl ya*j i y* aJI pi*j c ( d c T t cAjf a1 ST-£ 

oLwn> c C->1 —SjJ* c 0->b £i\ji ) <J1*>Ij jJLa)\ oUdP ^y 

^L- J,1 IjJlp ^J. r J l oJX* Jij . ( Ol;jJa-iAl 

( ( t 

il c JL>^Jt LjLJLL 1 -Xa jl j^P c ^>«-Ji ode jj^"\ t d»>L o*XP 

# * V* ^ # 

0 |\x^ ^>L>- ^ Ljj^* (^ii Lw**jl* <Aj Sollas ^j*^/^*** 

• (^ c J^'^y 

cJL^-dJ ^jJl LiyJ oipl <jy*JI ^UJI Jiy oUl^all c-i^-iJ ~uJ 
JL>- ji oliL- J^Lto 4 ULp X%yuaA Ujl^- ^JS\^ Ipip ajjU-I oby- ^Jl Ay 

y J-^S/L cj£*SJ ^sfjVi yj . L iy7 Uj y OK" aS^U y bJ-^a; jl 

* 

„ ob*^**^^' Ai5*"Li (3^ *'^? o«^^JLj c 4 4^by^ 

^jA yy^ c5 -Xi 0^ ^-Xaj L* t^ A *,* j 3, )j 

o^Ljai (J L^jLtsS^ 4 aJj^-* <jy4 aJI^. A-jy^Jl 

. Ja^A L^IpUi 

^j) y by? -b-xJ-l olSLi^jjA^A 4 ya>-i jii AjJ : 

fr^i * — r*" Aj y«-J^ jywaJ^ j 4 ( ^jP dj-j-S^A 

• ba* b^b 


i Jl^ji : j^JL». — SlS^l ^jlc <T>^ t JjOaj olp'j ' ) 





j! a ) a *»**) c o Jj oL> jt c 4 -jpLv? L*^ IjJ JL>-jj 

^ jl c l^ulL* L>Lp-l U^Jai £-L> OS ) c (b c Vi jSs-i ) ^hA^aaa 

— XA~*)l I Ol — (OLj^u4^ oL-^JaxAl i jl oL-JLicJl 

fL~*-Vl oJUb ou Jl^-Vl Jj ^*>-Sfl JjUl olji (b C ri j£Li) 



ouj— J) ^-J IS" >r >w> J>-b dendrites ca .( Xjy-*}N ^yw^N OV^k f t J5b 

x ) ^jS^Ap 4 ^ • ( t * x ^ *«^«^** oi^- ^jS^ip 4 ^ • ( m®(} 

X J o\y& ji.Wm M JWj^ i d .(to X) ol — a— c c . ( Y o 


* 

^LJNl ^yw ^!l t«*l / Ja>- JU>» «greensands» 

^^S^UJI uU- li ) SJjS^Ip a-^-JS** 

jy*-^ 

^^SjJUJl <^yL* Lili^ . A-iJybJ ol> Ji liL>-\ Ji*~S^b ji oJub 

<j\** j>- $ oU-U o\j^:^Ll <j 4 -^ls^j t^-Kii oLL^i 

c*«* 1*4 . subalpin cjS/l li Ja^-jSfl U iyo « b"lb-y 

<j\ ^ t L>L>-I y~&i jt <a£W) 

ii^b 4 ^*s^ v?; ; >b* ^ <j ^>wJI o^UbtiaJJ ^ ^ p ! 


_ ^ r \ 


4 Liuil <0)tf ail>- oUvy! 4 ^U- jli V^ 3 ^b 

L^JI oUUaJ! A^ JU;J Jl>-jJ <j^l>- J^*!j 

.fT • * • j r • • (v<^') 

^^JLiJI J^LjtJ Ajub* Murray et Renard >jj oliUJI ^ 

. Olj^jii £jlji aJ 02*1I Adjani jl^ J ^JLc ^lil 4 c-Jly ^ [;Llpl 

(Jy^JNl OlS^JLw- ) A^aA Aj;L, *P 4frJb 4^i 4 ^ ^1 4 4-JlyJl 

JjjJ-t JL~S}I Jy Jjl>“ *ly OjDt Ajj'y - 4 4 PVjJ 

j g V 4 0^1 LjIp 0^ 4 ^Ij^JI Oli 4 AjSlp^ Ab-y* (Jlj . j L , iawl ' 

4 yu Aa^mIT^ - - AjJUJL>- L^*Aj Jyo 4 ^*Aj-X^-I 4«JIa11 0^ 

JL>*Ij jt ^lil 4 C^pUllI A^J AiJb Jaj |%JUiN ^^lp 4^1 

^£ij 01 lu&Cj . 1 A* ai* Jbi-ji ^AJl p~Jr\ ^ <y>- 4 Jb jJO 

l£AI cA,JLi (aJjj) adJLi ol>L 4 0) a.Jb- oL-ly J1 ^Lu-Nl 

• VJU- L? *jij* ^b AAjjJt 

4 \X* £* J^ry 4 (J (J^i ^ 

^LjJI I jl a 01 4 OUJy- ^y^~' {j* UiU 4 jliM IAA a-5^11 j *? LJI 

vb^' J* ^ 1 /*' 4 (^1^3 *sV) J** u* f 3 ^ 

. 0^y*iiJ aJLU Jaj?l tJLfc olSLL-- 4 ^ Aa {j* O^gly J ' 

1 JL-fcj . A^jLL>y iZJVfiA 4 iJUM 4 J 4 LJIp Jais^- 

4jI jLsf»y V Aili Oy^ Oy a . mV^ a*^p <Jjl^ Ll*£l* 

. u j&\ oiLy ^^uii a^Lij Ob ^ 

iaJt^ ^ j oliJ a^U oljjli VI : 0\^s 0\s*^ 

4 JbJbOLl AJ^ajW ol^J-ww - . LOa^l y^a>-l OjJ Oli •Vr^M 

t ^ Ue c iJLP t '-S^.i J W-i 5yii . E. Wayne Galliher J ( ^ ) 


_ > rr _ 



^ 4 AjjJ ^- 4 l^il A^b^ 4 L^JL a-JL*^ 

• ^i^ji 4 c o*j}j^L£ $.LH l^ip JLIajj - a L ^ J I iwJ J JbLl 

. Uy^lk- 


ol/^i ^ 4 ^ <~«uaj jA eJJJ^ 4 liant J^L» £• a 5^JL* C-J tij j 

OljKjl p-*-L Ai^xii jjp^ai\ J^LiJ l^li 4 ^JL^JI ObL*jij kJ^ 4 Jb Jli-I 


. L ** - Jl O^L^j^i^Jl d*i-A (J y>%Jj U Ulpj | A-J y+M ^Jl w\j U-^-l 

Obj— J\ J AJk^* 4 LL>*l 0^1 J^-£j J~b-> ^Jl 4 OjjK^Jt oJlA 

« # * 

^!J*G . ( yl««bo 4 ( s £*.XjL*^jJl I ) Jj^l ^J>A 

— OLiyijS' ) y* ^ V“*J • cT^ *Sb ui>^' 

cj€ Ot <.Ja*l I iSji .J-tei £*py U^Ai. Jlj*Vj .((JL*jS 3 J) 

£ ) Oir^ V~% • ( • J ) -^i* 1 ^' 1 * * ^ ^ Ajll KjJI 

• j Jl ji ^ J-^l 


j^>u*^jJ Cjljli^** 4 La ^SjL> jl l^l «ww*Lll ^ 

« # ^ < 

^LjJt ^L»l jl . ( (£ f*-*p i 4 ojjjjjIS - " ) l^^aJl £-!>L»! 4 a-jj -> ^1 

: j*iJL* I (soy Ca 2 MgK 2 2H 2 0 : cJl^ t SOMgH 2 0 : ( c^j-T ) L^b 

4 JUu L*J IfP (J^u- 4 Lj! jsP . KClMgCl^H 2 © : C-Jbjl^ i KC1 

UU 4 Ljajl ^A l^i 4 $ J^P^Jl J (^^jOxJI bJLill *Ob jy>%*&)\ Aw>LC 

j L^j ^ <> > J •«— -^Li 4 ^ L ^lj AA-Jai* j > J^ ,,,% *^ 

. a-uLa^ UjLspI bi L3\5^Lj 4 Uj\^l Jl 

c o^LNl jl L»lj JLiJ . jj>^ai\ J \jt£ jS*xj> ^li ja : 0\iu*^ 

Jj a_j^j1JI jj>%m/ai\ Ljs^p ijii jtr 4 jjJLil ^»U^Jl 

^lll 4 ^«J^Jl oLa^m^ ^ \y\ JbJOJl Jp 4 ^ j*di\ ^j£a\ ■>*>■ A-jj->»^Jl »^ a Ji 

^-J^JI oLi-j^i i»lil ,jjj aLU ^41^,4 J^JtJ jl c^lLi^l 

^ — *5 ^-* 53 * L^tsi jS jj jj-i^aji j ^lJ^i 


_ > rr _ 



(l~J> Somme JpNI J jt£j t(c tTi J-£i) 

t oj^L* jjp oL> J^Jto t C-JU^$3l : ( aJLjJI iJLyi : ) ^J^Vl 

<• : \+£y oL*j £• >*j * *!/* j' *[/*-* 

. C->L^ L>L>-I (^*^1 <-»» J< m? ) jyL^y t $1-^ yy 

A-JaP aIS""L£» ^Jp 4-jj-^jJI j^wsaJI ^ •^‘ji oU^-jaJI l)1 ^} ^jujajj 

t J i ( UL>-I Oj^S' ^^IjL» ) OiJL-j-jiP jl l aJIj 

a — ITL i Jp 1^-tj (a — JU wJJ oL^UiJl j\j—*) (Coprolithes c^ljyjS ' i 

• ) «^y~y * 

4jL)^4 4 y CJij 5jt^ SjO^/i oJlfr 

• ( JJLJ^ C. J . t li^Jl ^ ) <C-J.fr bj CxJ-jli^ t J>U j\P CxCU^S^ 

I Alt cj Uli J**JI ^XJI oLu-ji jj^j 

_^LU lJub. . 4 J<il LrU^r JJtS 


x # 


6 *" 

jl C.jTuJ L A^JP AjjjJLj CxJL^P ftL* ^jp Ad^lj A^j-**j ^yX*J 

(Jp ^ ^Uxx.ja 11 ^*1^11 Jl Jjp (JUxxrjiJl 

J j-X LjLX»*lj^ -ClP (J£ jJ**M ^ i Aj^“Uj {£y^- b+C’T' LwCa ^4 c t— . .Ipjl 

c ilLc*! ^ 3 JL_jJLp oLjjbjj ( oLy^j ) ol ^J—>- Jj ^p t A^lC*yJ! 

t l)L*J t aJIj lilc*t ^ylajl ) t aCU AjU^xJI blJLJI JL£ ^Jl 4 ( . . . c-fr>-|3j 

• j>***«J' 4 ^* J (^1 ••• jlri 


_>rt_ 












4 LiJll <JL>-b jl <bjUl L^ajl ^PJJ 4-jpliJLiVl jj>waJl jl 

b£ 4 c 4 4 AixJp* 

l^li 4 j OljJi ^ 4 jaJ^» Ijfejj • c L* jl^* ^ Of.l>- l^b 

Joj 4 ^rWjil ^rj 4 e r - 5 ydl l«L»j 4 U> JoNl jl 4 <orl>^ jl o;jL* 

# j # 

dJ^j . <aJ&jA 5)1 j>- olij o c y b 4 Aj-j (J CJd l^l ^p 

^p jl 4 C~JlyJl aJI>“ oJLaj 4 J^P (J UJ 4 C-^-li J-g-U 
jtt Sjo^l iJU-l ^ . ovTl^Jl l+feil? ^1 4 ol£UI Ji* l*h* yji\ ^ 

• L5^*^ ^bJl j^>v-^aJl 


LplijjNl jy*u*a}\ o JUb ^-s<ojl OjK^ l*\ij 

J aJL».p JsS" 4iS"Li» <Jp Jbr-y jl . l^b 

^|p jl 4 C-J“l^ {^/^l C-*aJL^Jj 4 

k oJLftJl oJLa ,‘tA 'L>%]a^M itS^Nl , itUil , Ip , Lab 


_>ro_ 



* 

ULp |») a?:* yS' y* V £* dJLft ^ylc jli 4 LfcJjyj 

4 LfcLjUl* jU 4 A-jtt A-gj>- . aA OlJU^Sj (^jJl 4 Ol^il A^-jJj-A" jiP} 

4 OjA Jt AjI^J ^y>- ZjAJ 4 liliA C-UgJ 4 J-br £->y* J(jd^ 

4 (iJ^J U JUj iL-jJb«) Werner Jji ^iWl ^JUJl 4^jJL* ^ t Aj UK 

* 

I JLftj 4 | ^!jlM | SJjUJI oLil j j^l-J dJLft 4 /' 4 ^ y 

a^>«-h^ aj^ cJS" (^Jlil 4 Dolomieu -> ^ yJJ ^^aNI Hutton 

* * t 

. ^ Ayy^ Jj A^^jJL* ^ La*^P \j^L> L*iw* LA 4— ■ ««* > Ujup 


oiA 4—^UstJl a^jJI pb o\ JJ 4 JbJI Jp 01 '^1 W* 

4 J^il IJUb 4 -JLsaJ ^i)I 4 jjbll J^JJ (^L^jSO) 4-^jSyJI 4 j^waJl 

4 ^lyiJl (j Lpi U O ^Jl 4 Jajl^iJI 4 ^J-s^lA-l (w M^ Syil 



ajuAi j^ii gfl j W3i u^-li _ i 


j<a ^\ 4 aAJL^I oNy^jJi yp J ^x!l Jl^J^I o| 

jl 4 A^pUjUI 4 4 -j^Vl o^JLiSI JjPta L*.iyw? Oj-jaP <j IA 

0^* LftjL^-s^jl a>-^ ( oI£LL^ ) ajjJLi s\jA ^jA { j~j\p^j> js» Ja-i>- 

1-La ^ Oj£jj , °o * * ^yp as*» jA-i ^JJsJ ^ 0 ^ * • • 

SJLjJLP J< a»m^\j JjJjCj L^j j*) 1\ i^JUJlS^ 4 v <.~*H 4 JL* ~ if ^|^il 

* 

. d^J C-j;LT t (^1 . . . C~f~Jjt t C~ r *j/' t ) 

Oliliil v^lss^ J^I A-jL<-Ss] 1 ) A-ar-^JI^wlI oli-^aJI ^ jj-aJI 

JJ^!' ^ _>' t JuJ 3 l JJ>u!I Jp tb U| C-«-*^y aJ^* ( o! ) 

. ( jl>jy*Vl OiiJJil <jjJ norm jl ) 

i aJUI LjJI syrj ^L^JI JJL>*iS( c...*.^ 


_ > rn_ 



^ i PXD 3 , TiO 2 , ICO, NaX), CaO, MgO, FeO, FeX) 3 , A1X)3, SiO 2 
JuJLxj Lu..,»i lili . ipiJi Jl j pw £_*jL i_Sy ^9 Up LjIj |£”" 

. OljJUl .iJP ^Jp LiU t 4 jjJl)l iL)ljJ,/lj «. 1 A <j* <J^ ■-•■'! 

AjJbl9*l 4j^*Aji J^\jji]\ C -XA ^ P O ^ JLwy C 4 a I I oJL& Julia 

Sliullj iJUl (Standards ji) 4 j,L* 1! oljliJl i_-5y o.slp'V 

aix) 3 t fx) 3 c_hL_a t sio 2 ( ^ : i^A ^rSiir t jj 

t AJX) 3 Ca02Si0 2 C-nj^T t AJXPNaX) 6Si0 2 C-Jl t A1X) 3 KX> 6S1O 2 


.1 t AIXPKX) 4SiO J ^ 


AlXD’NaXD 2Si0 2 


C-s — —JL-l t SiCPMgO SiCFFeO CaO 1 SiO 2 2MgO, SiO 2 2FeO 

J-UJI Jp iUJly 1 3CaO PXD 5 O-Jbl c FeX) 3 FeO c..^pU t Ti0 2 FeO 

^P jJt t jt 1 ^P-Ij 

& 

. , 0 -Jl li* 


• I J-i jyiJJil JJ ^ oi jZa\j\J\ jl otaliil 0| 

Olj IaII oljJLaJl ^ r ..4.44,> : ;.,<aT j 

<J| £-1 — A^aJ! el — ~5*\ jl — Sal — x 

^ "" FeMg Fem 


c * 




UjiiJlj t ( ^Jj =1 j^) 

F F 


b^taJl Jp ^-1 7jy c ( = K2Q ± ^? Q ) 

CaO 

l*J (, Ojj J^n-sdail ^ L* — \ 

Na z O 

. 0) diiJ %ii vJiJL^ Ol^a P.Niggli f UJ . ^ J 


F F ' 

IQO+NaK) x 
/ 


P.Niggli, Zor MineralogtecbM Klassifkadon der Crupdvgcstcine (Schweiz, Mia, Pet, ( > ) 

Mitleilungen, XV, 1935 P. 295) 

t ^aJ — L | a ..«.A g.tJUiS iyu 4-JUj Js»j)a>- <ULv^ Ulx>- Oli-^3! o JLa jj-jcJI 1-i> 


> rv_ 



Sjl — -JaJl s-L tl)li 4 <_£j— >- I A— 

. 0> oVl «, UjyL. J*ll ^ t ( £1 . . . Bo, Cl, FI, CO 2 ) 

* * » l 

^ya*j (3 4 f.lii jli^: 4 \}±^ 4 oOA O' j^P 

byjai' Jj ( minlralisateurs djLu jt 4jJji£ -j l r u--J OpU- La j>j) oljJLJ! 
4 0^-5" A*-jOJ cA-^ii CJjJb 4 j^i A>-jjJ A>^i 

^L-w>-i o' . ( Goranson o^-»oJ^p ) aj'JlLI ol^JL**Jl jl^ajl aAia) 

4j*\£ ^Lil ^OP d^ 4 aJLJ' h»j» r /*\\j 0)1 4 60 ^ 

jjMjU) aj}LJ' I^ULjIj Aja-iLJi ^jyTl^Jl A-w-ljj jJi! . Aj)jiJl 

• V~» *LjI jJaJLlb J-$i' ^JA (J *-*y-u7 O' OljLJ Aj' 4 ( ^*>yJ' 

* * i 

^L?LJ l*-J L^jOJ aiJLj ^ b? 4 Jl£** OljliJl oJLa Jall£ O' JUy 

Si^Uil oliLJl ^ c Ji/ ^t 4 oISLjV' Jfl/li t^Ji J>LJI 

C-j^i 4 jlp oli^Jsul ^ 4 u' 3u **' c j^IS^ Oli^Uajl f 

jlp Jp Vl 0 *j jl Oli hi* 1 !) 4(C^>^lt £-0y) i&rX)^ 

■*** <■ t/*** c 

IjIjI Oli 4 Ui-A . J-i dr* 0&" L-p I^T Lili£ 4^L-^-Vl oJLa Jf ^b&i 
Oj&j 4 oijLaJl j o^L>o iiS^Li ^p UIp aJ ^jkJ 0 ^ 

O* ^ C-jjLSj ^a a J\a ^p SjLp 0*>L>“jJl diuA Iaa^p 

l. /3: > La^p j a^« j>^ ^ 5^0 Jl ^UU jiP . Ojj^JI { j^ m 

<J* ,jr>- o' jiL^-iJ' 4jrU-j aITU Jp jo^i l-U 

. ^jUJI jjJ* Ji (J J^l 4JL1U o' ^j>- . ^IL ja '/.\ * 

k_ — mJL ^ jUl jb Brun jly OIS^ 1 oLtiL> jlJL» jlST till 3^-5 iJU- 0[ ( ^ ) 

i Saint-Claire Deville J\ ^pL u ^» -* - -> oi O ^JQl ^LibpVl U> 0j . J-fOJ Jj* 0^ 

. Lacroix, Fouqui 


_ > TA — 


c ° N V* * * ^ o • * OUjJUU aJLIaII oJla y y xjt Oy*j I^p oli 

- V~^ ( } j\j \ o * . Jl *•* y Jai-> C^j 

jJLaj c jS^jJ oIjIaJI jli c la**/? t c3L*p^ <j 

. y ^JpNI c-j4“l (J M^P} 4 i^JL* C. : tf ) ^ll < OliUaJl j t ^ JLa^j u 

c$ ‘ kL»-t i^d *>44 ‘ -4 aJ> jyb i«jy* ^jaj 01 U t,y l ^Sj 

* / * v 

jJci\ ^iob-) J^-U. <1)1 IaUJLP C ^P C-b aJLS^LI* ^P 4 4**J?y* 

t JjjPj ^ Jj^j ^~JUJu J** J^OJ l 5 ( Pneumatolyse ^jUJl 

• ^00^' j'** J* ( Jjs 3 ^ ) ^!vJ' o r?4 - ^^ »;^ ^ri4i J**> j£*^" i) lft>-|) 

L*^p jJLS" <l)li . ia^JLya > ^Ail t ajl* bJb ^a«j j\P 

. frill ^ ^ \ * Jp e£^ jt C-Jj/Jl y 

4^ 4 <1)1 A-pliJjNl jy*^ai\ y t^$^~ ^ L j^-^- jjP j**>«-^ 

I «X>w> jt t ( ) I ^_>- l»[ (. ^J^ll (j { y^ ^ jj^ ^Ail jJb t u>Uail 

. OlS^JLw- iJl^: 

M M 

y <U>-U( dJUfc ^ JLa* IJULj 

Jj>**ai\ i ^ -JL-Jl ^ ‘/.no J> jtsi Jp Ujb ^dl t acides 4-0fl^i-' 

* 

jA* Jsj 4 7.0 T J1 t * o* U *A-JI • basiques ILuLftli 

Jil/jj .^pJLJl ^ 7.1 * Jl oT g> neutres j^waJl jd*^' 

iLiiil^ <jj-ill ^^La]! ^jp sljxj y>\& SjW v * £* ^PjLpJi 5^U) Ujb 

) <Jua>-j AysdL^^t j^j 4-sipj . JbJli“L A-JaJI 

0^o c 4^P> c A-w«*Lw-Vl jjj>Tt^aJl (j! \f~J C ^ LcilCOCrate &lg£LJ 

c ( Mdanocrates j^> w» ) a~c!jj iLU w ^p 

Oj) oli t\sj~J\j t\jsLfS\ j ^> Lxll J^U; <-~~~j i ( M6soc rates O^Ul 4.4 .^j jl ) 


t JUll Je. c-tll ^ Oj-il,> jS^f JuJ yVt^jVA J JiU* y* jUl ( t ) 

^ # j 

• tlr* */*^j^ 0 j O^X; jL t » • • la «.> C-^-j °V Y • WO' ^ 4* ^ ilr* 


_ 



<j*ib** jj>^ai\ C-JK^ lili . la ««*j 

j^P . ^aS\j o^Ji* Ljajl OjSkJj c3^U^b/l ^|p aJL>- O^j 4»Jlijl jli c ( ^Ij^j 

«• * * 
jtt c c 4 jJjJL>- ^^Upj <Jp UjUp Jj>ma}\ l)I Jsl*^ AjI 

« 0 

• -Aj-J-I £* ta^aJI Vt* c £• Sr* <31 jy~i 


^JaJ fl^plp ) (JL i«*Aiil^ j^>wxU JJUJI 

^a jj >*~ saJI 4^jIaJI ci/^ J^b; £^*^1 <3^ *ApL*s) (Niggli 

M!Air* p— 1* ®y^ ^ >* J1 i^jW* Js*i : ^ ^tiJi} 

LJLi" on^j Jiij JS jl jLip! Jp (Provinces pltrograpbiques 

a-Jj^ O^jli ) i-s<^l>- OljJi jl ( l^soJ^ ^Ij^JI jl c r t? L^Jl oL}) S^J^- 
IjUbj bj-sdJlj a*xp c ^ ^ LjLx^w ^5" 4 <5 la;* (j ( . ( Aj^LaJI 

<J^* ^ £^i) W c T g4 *^ ' *?~*y 4 0i Jr 4 <3^^“ 
yh t Lr iLJl Jp t^-lJjJ! OU t ‘Jfrj/i 4 aUx* ‘(Holmes 

W*1 U»j' >1? t a -iy i ' oli \j^\j ‘(J*^ s— °~ 0) (^ a -> > (^1) 

. ^uji ;lj£ji J4U **~~i & 


C->li (J ^2>- c ^I5*>U ^-$aU lJUfc AajIi* tj^Ej 

‘ l£j^ «-^ J * J*J • (J* <**5^ i>* l*-r' 

. <T) oUjJl ^ jl ol£il ^ ^ jl4^il iJU Si**^ oUUd ay ^>. 




. X i ^U- ,y>- jL-jt Aw»U ( ★ ) 

. jj£a il j^JS ^«JI |^-Vl jAj fjJ\ jA Jl ^yj )\ jl -L-yll <r~j ( > ) 

jiLJi j oJj; ojr u-yi ouipu «a> ojtr bi uy jyd» ^ u > ( t > 

iSjA\ ~<pr JA ^\h\ tfJu * jj LU .fl^i V: Uy yl\ pyTOSph^re AJ^\ 5>Jl JA iyr 

. fAy £y*y 0 d\ y>- . yj M oJtpU) oJbJLP Oblj^* ^ryj A*-Aj IfcJb-kPj 

j» ^)' vl— y (0_.^l) 0^1 jt oUM S oNl jj>. ^sji 

I JU>Sf\ J V^' 


»>tfj J^ 1 'r JL > fl3 — 11 


jX*AA tjfll ^Cs4S> jyj ^x!l lIJua^A ^LJVl JijJ N 

<1)1 o^)j AaJ . 4-jpli jjNI 

^L*i!l ^ JU4 frjJLJ ^JaJj ji j*^Ui jlj-A 

Js>j««,*ail <l)j^J t aJLA“I Ju*^**Jl J^-£J ifejj j <3l ^j^jJL) ^JJl t ^ 

t S^JtoJlJl ^jA JT £jA L^* 0*Aj~Lw>>* 4-U 

aaJ~ c^JllI JUaJI :^w> c ^>«JI IJlA <Jp c £-~J 5 ^^11 Js£3l oJufi . C 

ja J*U o^i j^j" oAa . <i^i> <Jp <l~y- ^JaJI 

jj-JaP j <ul QJtlll Jjijj . US'" Oio^l Ji d^^ajdl <LL-*jJI jJ^Ul 

dJ-A Jjijy c A^pliJjVl j^>^aJi <1)K*" <■ ( <J44“^ 
oLtjJ j^UJl jjjJl a~*UI \ ^Ul <, jjydt U jiu Lwli 

u*\ja jSLt; v- 1 -' * iUy o^2P J iJL- s JUU 

jl 4j ^JLi ^ 4JU»-P ^L-wl t li \j^Ju UU dJUb jjli?l OlbU- Jjf-j . OUjLJJ 



t oJLpL^aJl o^^adl Jl^Ji o J la <1)1 c IJtS^* U jli y\ ^ i J>j U-^*j 

Vjj-5^ ‘ J^) Wl* u>* <^*J 

c Vi * W~°!“ V* S^aJI <j y<U~~l Oc-V c ( jj & 

^ c LajL*i dJ>^>-^ll jjp^oi\ Jl>-\j V^ t {Jij^ ^1 

magmatic t I jt . Jd^ ^ jJ 

( ^1/ ^ J^i ^ ) stopping 

{ jl>* jjyi ji olsJyilJi lii ^.iJJj . ou^p 

j^pwaJl (jJaJ ^ AAiV« l^j lL-s>-j oLaJaJi jl ^ d> ^P c- V - 



oL*3p ^ c J-J y* 3^>-jit 

O^j 4jbi£ bL>-l jy*i c£*bll c i — ^}j S^lJl 4JL >- jA y <xNbM yA (3 ^5 

* * , i e 

oJUh I^Lupl 3 .alp Iju_iL^ a>JL 5 j £-jLj Ji J^ii jl ^Jp . ya-$-£- 


( J-jxi> c S^^aU JlSOl UJUp J^XJj c Obl^>- 


■I , Jl 




. ( j$i 1 Jp obN arii Jp ( Dyhes oll^ ) 3^1 oliiiJ 

c dJLpUoJI ojtA aJLw^J' ^bj^iJl kjl^JiJ! j^J l-VS'k* 

L0j\ -JaJl ^L-^-Nl <3*^02^ t kjJu j2$\ <J;|y Oli*)ll>4 ) APjJll* j!j^JU*b 

S— W* W J* 0>^ V^' X" >* ‘ C/~ Xs ^ O^J • ( £1 • • • 

^ c 

. <L> I^Lip! i_JUal)l IJLj (£ jjl c JlkjJt J^P 

* x * * 

* * * J^P ^Jpj (J C-~k-j fyj *>b^ c jlxi^l C mM<m] c JLpLJj 

C ^jXU c,JU<alll yj c ^ ^ 4 j^>- o JL>-j o * « la«.,3 

: (JiJ ) (ro j£-i) A-JbJ! d/>li5t 


j °A . * yy > ) (orthomagmatique) aJ^b JUL 3JL >- y «. ^ 

oJUfcj c jjJLilb ( ol^LkwJl ) jl^-yai^Al A-LU3I Iftcbjl i(°o. * 

• &)* u* *2*^1 cil 


Pegmatito-Pneumatolitique 


AlP _ 


- T 


iJlA . o^-S"" b **/? 3.5 kjj o^LjaJl ySji lfcf.bjl t(°o • . y £ ) 

£/• La ;>■ iXJ^bi^ u-Ai-v- fAkiil j ^w^wxll ^P bbj>-l JaXkl 

• CXbjJl yA Jj^p ^Lij Aj^Ip oLl^ 

0^ OjjOw . 4->vix-- OtJa^y V"^ - * j| ( ^ ) 

<Jl5^ 4 ( t yj± °jij *~ ) '-)^j ^ ^ jX jyi (jv 

. O-IjTN 0^ 

OP lw>- i-iJlyJi 0V1 ^>}j-*i yrl • L-* (3^ ( ^ ) 

« # < 

W**^* <j V ^ ,,< a ^ ^'Xj \ '*r J /X ^'yr X-l>- ^ L^-L-JJI jlj 3*' p 

. o • • j A • • 


_ > t r _ 



e 



J-** oUJaie _ ro jSLi 

cil ( jdAH^ 4 l^J 

Jp i oLjJl jjA Jp . 

OjLjaJl U«jl 4 OUyJl 

' * * ) (F) j-^»Luy (V) J-fib 


~ CD t <£jlp — BC ( V <j t F <UiJl ^ V ^ <db F islb 

• ((j*e • V) 


J-^4 <ili 4 c^-UaJ VI jl cJttJ Will ^ Lcj r 

«■ * 

Al>^il 0 «i*} 4 <Jjj>-Vl C,«»>^>- *Z£ys* j 4 JaiwaJl 4 ^U*il 

4-L»L>- Jj^p c.J^ <j ^U1 ^-*ij ^Jl 4(4^lj^-l iJll!) yiyjjJLil 

. 5 jLi*l oLJJ l)j-p 


Jd L^>- 4 jU <J4^ £?Ijj c ^^*JI ^P y^ll OK" b| Ul 

J-s^j Lj JjJ^Pj 4 Aa-JlII o^.Nl Jaiw? ^Jil JaJwaJl V* dj£j ^Jl 4 oUl^Jl 

4 ^,^ J—J IJ3 4 j\ ij £. I aL^LS. <Jp jb+ ai 1 1 jjJall jP j l - J a il jjJa)l 

. oAjUJI (To ) oLi^wAU I o jjb . 


W 9 £ 

Oj^S~ C)jSsj 4 Aj^LJI aIiSoI AP^JT Ub V^-j— ' * b ^ -* 0^^^ 

4 o«i* jJaJl A^-j ^ • S^l A^ali^j 4 Aiil^il CjJjbJl A*jy* OjJijj Lj^Aj 

^r 4 yjs - 4 y cJjUU ) . ^ ap ^ 4 j 6 i 4 L^L-I Mf 4 

b J-$> ^bjJj 4 ( * <_**->! jLijjl ojJjoj sjyj 4 ( y&» C^w'IaII 

ap^IL Ja ii^- ^d! 4 ojUaJl 4 uy^J^I jl 4 b^aJI 

* • * • • t 

• <L ^ 4 vy 

jlf-uaii 5 jy ^ cJjUi i JjV' J-fU ijl^- C-ilT ^ ) 

. C—jl ^P \ • ♦ v^> Cjj^i jL^-saJI <JaAi OU t C.. ..^1 jJl 


_ > tr_ 



£.LjI 4 01 4 IJLA*— <• tot>- 4jli ^J^ll i- iya" 0j^^ 

tJUfc Jj J ji~! JjL-JI 01 Lx* J-s<a^u3 4 obyLJl jy-AlJ L* jJLL L£jJJ JjIiCj c 

OiybUaJl 0^3j . 4j1 ^S^~3 aI^JLiLI 1 O^yJl <w...5y J-L_*j 

AP^>» £• bi/^ y* jyb^l J^l/ 4 J/* bb^l ‘ — <^1 t 4 -jLw^-j^JI 

Jj^i 5( Oy^j U j^jSj l*. > 9 . >- JslIpI O^J} 4 4 iil^I>-Nl^ 4 ^-Jl 

<JLli K^Jjj jA L*jlj Oy^i N oljiijl jylj t -J y 0U 4 A^jlj 4^_>- . ItJaj 

4 >w^JI U* J 4&j1\ oljUll yC\ C k^Jl ^l>)l j7 i! Jli, Ob . Ujl^l 

L-y y$\ \ jj& O^j Oi dJU JlS^ LJta l>«y«-s<3 oLjN Jli* y* 

(,Aj ^^pNl JJ (wJLs^J Lfcyiili cOljiflJl j ^JLJl <L~o ^Lp 

o L^ P Or^ Olp^iJl ^^-Lc ( ^j^sbr^b ) ^i^l OljljljjJl C-y-jl 01 c^y 

Oli^J-^Jl jy**^ ^ j>r JLaJj . ^ipl *^l^) 

i^b* 5 y 4 4 AJLyiJl g. L .». J> Jl O^b^ 

. ( Eutectiques k^3^\ 

c£^b t b/^* (_^LJl L )1 ^ 

C ( < 

jyJ*«-s^i! y^L-lP 4 O-Jjy 1 4 0s*^yJ t (Oi'Sjb 4 A-^L^/l jy>w^aJl ^-^Up 
yi <. ( jy» t jyjjl 4 iS^y^ c Jy-y*l) 

. 0»Ual! AjL^ J 

* •• 

Ulp U gJJLJ t 4-PliJUNi jy^Wlil Oli 4 jJJi ^ ^Loij 

(J>i iS^ 1 ^ 4 <~~Ju ^J-^il ^L—il { jv oli^i>*l Jy>-j r~ yj?y. 

* ' * * s ^ i 

4-jlp 0^ 4 l jfl j 4_3y!L* ^b 1-^ . ' ^ ljl>- 4jill^ UL>*1 O^J jy*»s2 5 J a' 

J_iy J^j ^l t Diff^renciation des magmas J^il J-^UJ jl JjIjC 4 ^. 2 ; 

. Jl£Jl jJLSJl 

> > i*& > ^ ^ U. ot c lii yrj 

JV-^. iUi d[ . ,j-4a*il J 5>1^> Ji J-^' ol (r'p**^ 

^ ^ # 

«.L*1p jup Uli Iaa l) 1 U.U» t c-j,U£LU 4_.„,;llj f L^riNl _up L^\jf 


— Ml — 



■_ ' -/>*» O' Ajl^ aJLj j C»wJ 3 op\JL" O' jnp £ ^jj J jcJI 

. ji>-'« o L> olSJjL^Jl 

V • I* 4* 

jjU\ OLJL»-P e.LI' jt-J 05 Oj^J O' jiL?' O' *^\£>“' ^jAj 

J^aiJl c£' * Liquation jl-J a;' j! t J^il <_JU <a? jJL^ t S'^M 

S)J^0-1 Asj-jj O^j <Jl>- <j \^-j 4 L* a^l J>- <l>-jj c^- Ajli5^ Jy 

O' LjIj JLaSj . 4jj^ 3 lij j J?^Vl>-N' ^jJu* 0b^-*L> 0 Vi $ 

c * JP V ^ 

jjJLj ^l]aj o'S^JLi O' t ^ JaX ^ j^LllI 

cJLL- aJU> JL*-' liKiJ as oi>UJi O' y> t^LiJl of ^ . oljUJl 
Oi Ojj^JLllI ^ln)' I jjh O^jaP jj . frUJl 4 jL/ 7 LOta U ^^SsJ ^lj O^LOju 

CJtT li} tjui ftljae-Nl J ^/1L ^ aslii! oyuili liJUiJL jjli 

'O* <0 Lc buL* iJlft O^o O' aJsij ^ 0 i Ja-^JI ^jA JOj' 

j^Lp O' i[ j uJLpV' ^Jp oi o'jJLaJI c-Ona? O' o' 

U c l)L*-' <j ^ ^p^IL c a-pUjuN' j^i«-s<aJ' ^Jsu^« 

. [4+,+,+ju 'S| 4 j^j C N <u0s> yiil oJl^J . ^ ^ AjliU 

t^JaJdt J gjjU- vj— ; Ja^Jb' ^ji\ <Jfr J*)j 

t ^ la «.^a!jj (iftj) 5)|^-l (J t OtA— Ol;Lj igjjiJl vi-Jl; Olj-S^J 

‘ J-* ^ o^p-^1.1 j_pwaJ' Jii ^ 

■ JO' ji^ u^ 1 J?**. 


-i ^ - 


^jU J-fr* U^Vjaj' J-sA^ C-JK^ OijjL?' oJ L a O' 0^' Ll 0^5' oil 

. A-pLiJliVl Jl^jl 0 \0a 0^- y—0» j^ ( ^ ) 

cj\j\^ cJ- dJij icj \jS\ oyu ^ o' Ja ^j 0.\ .1 cJi -UJ ( t ) 

4 ( T (*^ / (0*^ t « • • — T*. • • ) iJlp J^i-> C-P t O . ♦ '"SjA* <~A AP*^ 

4JCtfM djl J ) <JLail iiU-l Ol <JU-1 «^L» t j jl 

-,^»»» IJL>- 4-iJbaf- OljJi tUap[ **~*y *— Oj jl 01 0^ j^* Ai ^-Ul w^lP OjISj . ( ^ 

. jLf-^Vlj jj^dl Jijl^ j^-mj 01 j\~*i 0-^ 


— M* — 



(j jfci Ot A~>yi)l ji . OljiiJl f,bil <jj L>jju 

y£- A^JLas 1 - jj| <3 v -.L ^ j Ji lj-3 Oj£j lj\j>- A*rj<X> 

A>*-jJ Sf[ y^S I lJub ^Jp C^I^I\0 ^j V c A-JsyiJl aJl* Jj . aJ-saSI aJLU 

. 0) <i%^\ aJU o^pUJI ^ 3 


l«AW c C-lCiJ g?JJi c J*U V*S ^ ^ ^i v^ai iiUj 

l ) aL>-JJI jy%j^\ jt Ol liJ jj JL>“j . AjpliJbVl j^>waJ( 

<L>oiJaJi jl ) A^a»JLllt jy^a}\ Oj} ( */. ^ ° ) A~Lx*l>- j^> w* '$.».)a*C (^>> 

ui*y ^Sfj J1 Daly Jb ( _ / aL>- -US . (/<\A) i-~.L-i 4-olP ^ (i-j'All jt 

Olj . (?L~- ) ^L-l s^\j 4(?dW-) : J^' 0* Cte*~4j 

jy~J>r .,<? il vJjL-PjdJ J 0 ^ A; Li* { y V^ «**«> l-o..^ >~1 

. \ \ oy ^lp Jl> 4ui*j^j^ 4^1 j IJUfc jBj . (T) A^iiJb'Jl 

^Jp iLjull ipU-Vl Bowen jjy c AJLiil iu^yLll «JL* cJLjli Jij 
j\jy > u>. Lr , v Lioj s/Jl Jp Up <->>11 ^jUl J+U lj\y 

. y> c/JjW j*u 

t ai* li^lsbl c cJ Lg . > - ^ iJl i ^ jy*i tyy. L)li ^jJLj 

ajI^ i cJ)L v^-jSy aJ oB"" ol ^ t A-^L^fl <-)B~ c^IjjLc 

t (j^Li]l jfO L j i j^Jaj A>«-jXij l|^« 

. O kij+JtA Aj Jb JL>- j^p Lp ( AJUi) jl 


jJs_ij jl (_- 
JITAJ iiU-^31 


JL-i vjJUil iUl) j A^jaiOt djjS : Jr-j^ Vi> ( > ) 

•( rr >*rij 

^yPjJ jl J*i' *yrj cr^ Y ) 

« # # * 

<jia-P A-^LJV( \jbj ( Aj^li 4^?lP, 4 .. ^a .^ ^ -1 I 

• ( yM J 5 ^' 4 s ) Wfj 


-Ui- 



T v m E c M 

Vj^ j y"* * < III J II . ( ujtf CT J jji-ill 4-LS* j y* * ' ** 1 I T 1 jCi 

j 4 m ( ol^ ) (P) ijjU ol^ _>!j£iJ! SUIT Olyl ^ t II . j^LsM 

^ ija* 1 £• ( v g\*rj ) \)jij ^ i$\ t <i' x * *jy>+* : VrU-j jy*-* t III . (V) icop 

• ( <J^* ) C 

Ot 4 t*i* laa^ Ol c ^l-XAt 0 Vi a*L»p Aa>-U 

— * « * 

eJ>N I o J jo jJLaJ ULyl i— «1 jaJ Jjy Ajlil! p^Jaj t^ol>- ( J^ll 

bj^W» ^1 <■ Js^ • <3**^* (J* 4 U^-JI 

^lll j^^u^Jl d-Lfcj 4 <1^11 ^ ^UiXfU APjy^J A*jy* L^f Ol^yiJl 

ol* Ifi JbrylN <1^>- (I 4 T*l J5w) HolocristaDines jyLJl JLlf Jjii 
ij-J Oli t^kJl ^ <_j^JI Jlj (c~Jl> :W*) jSLiJl <cop </ i*j)jk*} 
<j (lr»^ ^i)^> «^v* ^iljk A V >s-*^ 'j*-* J^* 

t <JL*pNl ^jA OiJ <** ^IpI Jj (,£/$£ C&>*’ 

4 \p>-\) . <+j*j jp^ai\ A^>- ^ {£*\ 4 AP^ aA^oj c iiaJUjl 

4 oW ilTLi Jp Alii £k~ Jp jior^oM 4 JK^JI J*il J 4 of L#tt 

O}^ Jli AjjjL *AJI Jolll L)l JL£ 4 L5 ^ia*Ji ASP^ \*[ aJ £L JLi ^-jdl OK*^ 
aj^^- £^AU aLTL* Jp aJ O Jj j\>Nl Otj (^^3) 

Ij^l 4 ^ JVS^ . °Wjj^9* j' (^-1 ^ oL^aP 

.(Iltm J^-i ) Hypocristalllnes jjLsJl *Jj*r J iyjk jl ^ 

^L»l 4 A^flf-l^jjl S^lil aJ j]a*A~,~) L» AjK^Jl 0 Jjb JL^- Ljlj 

4 T1 J^--) ip^-Jl ^5^*1 (J 'ts* ^ JJ**-* ) j4>'j* 

.(III 


uv yrii 


_> tv_ 





Jjbo ( j a 4 ja LiJL iJU-l jj >%*&\\ jOw j! LJp 

liij . j *\> M cJjJI c~£*J SjLUj ttU ^Lp v JL > y 

^ejlsi lolla* la,*7 2 ^pliJliVl <jL%pbft \^./^\ yj Oli 

j C .»*7 L»^j ! ) \ z * j \ j & U tili . ^ ^ Aia^-^lL Oj£*l>- 

4 4JL* LiJ (^JJt 4 JjLJI jJ^il JUCL-J ^ Uili 4 ( ° \ i • • (^2J| 4 lyLJl 

j 4 jUJL! 4,0.***^ Jg^w? ^^3 1*j <^ iJI 4 -bjyJt Ojj 

. Wu-j 


J^IPI ^l*AI _ III 


t aJULS t UsA oljli JSoj <^4. J«il v I . a ~> 01 Llj oil 

JbJL^ UjlpLmu «x^~ LOl oljLJI oJla 0 y ( . I ., . * 

«jl^ *JUaj .^LJI «Jla J 1 ? La oi LJp OJJjJ .JLp- 1 *^' 

<Juk >. ) t-Ua -1 *ljll (jy y;-U' t aUdl _yfc Ufcj 4 Lii>j/Jl JT Jp >--* 

. ( Barylites C-JjjI iLU ) tS$y*t Oljli j i( ( Coupholites c—5 jl 
« 

jwcJ 4 essentials *ij*yr I^p JUjU 4 01^1 oi* ^ 

l^w* 4 ^IavoJI oL-M ji 4*1*J Jl>* ^LLs^ 4 ijj* :^J 

t *bj-* i t i Oj-^yy < gl Oa .Jt OtjiiJl L*_»j . tUia-j 

Olj t ,^Jt iilj i accessoires jA-tjUt dtjii)l l»l . *bj~Jl ^LaJI ^ ja 

i OySyj i c-JbT ) Ujjjr j J-iJ M t jyjwaJl j Lyir c->U (J^Oo J^ryj cJK* 

. ( £j\j€j 



»l_*-il Oij-JUJl I 



.7 ^ j-u w 


C-J)0' ■- :9 01 ^ 0^ c J : 1 - ; •** ^^3* J5^ ( ^ ) 

. Ja^uJl JbjyJly j 


_ ^ 1 A — 



* J m 

jl ^jtJI J^-UJ oU a-jL*-S" <v»L>- *1^ ja Symptomatiques 

J^**Aa^ 0^*1 Oli . jj^jlt (3^^ i— 1«^«3 4-^l>- Jajtp* ^J-JaA* 

4 C^l^JL^lt (jli c ^p^aJI ^Jpj 4 AjjJLili JUJLiJt (j N 

* — 
* tAj«X*£*Jl ] a *tjA i <Z i 4 i 4 «^j^Jt*X)t 

^P^L-JL i y slAi viJJtjjb (1 )1S^ til ^1 t.i.^JL^-1 ^ a ./*\\ jl ^-UsaII oLJ*t ^ 

<J* <3*3 ' <^J 4 Jva^INI JT 

J^pijL \ »♦,) fl «A jj ^t— 1>1 4 ^ J— >*P 

. ^pl^il ^•jA la a* l*^- ^Ia-^J1 u»> AL 2 0 3 < K 2 0 + Na^O + CaO 

* 

4 j^S'y^Pr^M * ^^A ) OIjIaU <0^3 1 Olff^>«ljl ^pLAJ jwmftSj U £jti}Jt oJlA 

jl c£*-*Sj^j j^55-pr*^j :*&U) SjiUsU oltlJjill jt 4 (JJ%jjj^ 4C~Jr*jt 

(J/ *£>tj Jli ^ <• oljlill Oli (JjP^\ 4&>r 

4 jwijjo : oU w U ^il J*jj Oj-Uj XajGja Ij\jA til 4 <£>U jL^oiU Vl j^L^t 

Oljlill iiU- <Jj . £1 ... jjjLi-J 4 0 -~~pIa 4 4 

. C..yAjUt 4 Oj Jp Ipl^ Sp^* If* l OUjjc*it l)U 

^P^aJI L^iSsJtd ^.lla?* 4 oI)Ia]J dJlJjiU otjjLaJi ^jA aL*IT o^a} LjJlI 

4 (o 3 Wy) j^ 3 ' 4 ( ) jjs^' 4 (J>»*^) ^ > 4 ou^A^ii J>-^ 
^s>- jt LjyL JUpVI <3 ojjLit j^p-4 Jt <3 1*1 ti^ 4 ( ) j^3^Jt 

. ^Ja^Jt JA A JjAA Jp 

UIpj 4^x^ v-y jsU j ot^LiJt j^Lj Oli 4 

^ : Sr* ) (3^' v^lr'' <-b*^ J-^ ^ 

4 4 C ^Xj PIa 4 C^^L>vJ 4jii-A 4 C-Jtjl 4 <A>**>Ut OtjUJl 

r fc 4 i^LNt JJ ^JI J v^uJLVt J1 UUl 4 JJ ^]I ^ 4 L>- 

# I* f y 

4 4 4 4 4 4 — AjUj A^“! 

^-LjLsoJt ^ oL>>- 14 .,^a It 4 4^>t l^jt _ i^Ult^ <ij[2i\ oI^LLJI l^>-l^ 


— \ l<\ — 



l)I (S j* • 4 4 d-j ^LUaJl c ( JaJ 4 *J&Jl 

k*t, t^a^Ll oliU-Jl f cNjI JJLli; ^1 ^ v-uiyi olSlLJI 

JLi j^Li!! ^ d)t j\p . a ! >-^4 j>-Ij c-JL^a^ ( j/* ) 

<LiJ>^/l A-JuJt jj>%^ai\ 5Jl>- (J 4*^1^ IJUbj . UL>-( a*1p Jail^N 

# . # 

Jl£ c j^JLili yjy ^ U^ISjuI (^J-J ) ( JL*j l*-* Jiaj \ ) 


• if* b£ **-y^ ^-LwaJ\ ( J>[) 

4 ^cJ . ^ J a 1 > JL>- Oli 4 t* (J oyUJi >p-o ^jIjo u ut 

«» * 
(J Cji&jPrj t ojji a!>-J> 4 p— 1 U 1 I *Li C->^l 




<Jp Prototypes Ujt Uoy: yLp <*jJ 4 oljp^S" 4 l^i jJL/c d)L 4 jlfmajl 

ojLp ^jbj . Prtformes magmatiques ( U^i AA>>,w> Oli^ I jt jiVi 

* . ** 

4 4 _ law. la; 4 ^ g«,ra:U ^^jaJcJLl aL^Z* I A>*+Jp\j OL-STJ^ ) 

. A_aP Lja> SiO 2 ^ -a; oljiiil Ul^auJ 

JjL- oJh^J ) SiO SiO 2 AIK J| ^ ( pJLiJU JjL- d)jJo ) SiOAlK 4 li£*j 

. ( ) SiO SiO 2 SiO 2 AIK j ( 


Texture 4 -PliJU^t £t**J IV 


4 OIjJLaJI (^1 $ J^>Wsa!I A»*l^ \*Xk (1)| 

Apy~j ^jyi bi.4 £*~JI IJiA O^oj . (rv j£-i) l^tri W ibUl' 

CjjjLlit 4 jjLl)l A-iS^ 4 jj^LsM ^ 4 * 

JjJLi : oL> a 15 "L^ Jp l^i aIiS^I J Jp ap)^j a-^ 

jyy^ 9 ^ j' tf 555 ^ 

^ ^ d)li 4 1 oJbP ^J-P 1 -La 



aI^JLiLI olyLill j>-\ 4 Oli 4 <!li-l oJla 

^AjLu*^ L* Lilp Oli 4 Ul* . ( I 4 rV AjiL ^-Jj-iL^ 

* * w 

CM <JliL jj jllp^ . JL>-i^ La^JLj If" ^s^LuJl 

^-~£ j' cJ^i/-) j^hs ( H ‘ rv J^) <^sM j' 

# . 

^ L ^ JLwwt^Aj r * A^JlP 

<w;.^ < > Ci.*tL»Ju * ) Ci^^tL^JcJI A-jj a^iJU 4 l* ^kU? «.*».>- a^*jl*j 

C. jtUw ^5-J 1^.1 l^j t ( Sj^p Uj^»- ^l£il Jp ^^Ja-; ^1 j^l c^jL iy 

^jylS*" a-i^L^JcJ!^ Ay^i^fl JbLcVl 0 Xf0 jLlPl • ( HI 4 TV 

4(V jIV 4 J’^') 4^S*J^ J*j jP^ f^y Cs* 

L* Oj& 4 ^Vi-vdJi jl ij 4 cMjIaJI jjl J OjS^i ^p Li>- (^uJ! 

£jA 0j^" 4^-Mj^Jj ^>-li Aj^Jc '%A 4-jJl 0<XX ^ 4 0jyX* j*\ a1S""L£> 

jU 4 jy LJt 0 w>Ji ^ <^jjA^\ intersertale JaJiM £^yJI . a-^L-I 

ol^JLJL bojj ^JL* aSL^ a-JL^lJI j^j AmJ^^AI o\ ../a*Jl 

. 4j ‘ J.».ll AjJbjJ-l 

••y# ♦• •* 

4 j^JLlJi A-i^Jl tjjrf aJIaiII l)Ip^JI CM*i^ 

( Imi « 1 *,£ ) f^j^J *— 1 Mi ^ aL^\j!a 0JJ * A j 

* 

jj>%^\ j*+£j . ( 4-JUaj ^-~*j Oli j^>w? ) UiajL> j^LJl JIT ^ 

5^Us» Ol^jL ) aIxAp Oi^^Jj Ipi *X^- UjV 4 ^*^ c/^^" 0 r ~ ; ' i 

JU-I If' 4 (OU J+J £ Ajj>oc4 J £-~J J oJ 

01 A^«XP O^- Jw lili . O^lp l t Jp jUaj ^ill jy ^ all J 

Microgrenu 4 / /- f' — *' ‘V-^* 4 a_^j jj — L* 

4 j^M 1 Vj4“l jy^a3' ^ ^b *(^ 4 J^') 

V */* ^ 4 ( VI1 4 rv JSO) (^TtyJi jl) ^Jy^’ C V' ^ 

Jy j4-i'j 4 (IX j VIII 4 TV jCt) ^WjJi C VI 4^> ^1 

jjJLj^J) aJL>- ^ a^^j oii 4 5jow? ^L^>-i ^ ^Ijp-L 


_ > o > _ 



c II . ( jy i Q 4 t M 4 ^ L j W > tF) 1 4 I — TV ^JSw*** 

j')^ ? >-'}Ul JA oL.^aP 4 F ) interseriale ikJ>- 4 IV . ( ^]a>- vl_JU~ ) ^JUjv t HI . 

jP ilii-v* F j^S^'^J' ja OL^aP ) 4-lJ>y I v . ( A 0 ~>rj' 4 

J>-b SyAli? O^jJLi t Fp C jyj}\ F° 4 4 Q ) *is& *-i -^-5“^- > ■ 1 ^ 

Oj-A^j t A ■ ~ - i Fp 0 yAllj* <jj 4 VII . ^ 4*jj oli <i*>»P 

I A-aj-Lsf’j jl 4 jj^ 4-Jj ^JpN\ ^1 4 VIII . ( cJjb ) ( JLj[xJjj£~a 5-Ip £• <j\»%P 1 

<~J t IX . j+ L * ) 4 ^1 • v a1^ ( w'l y l-ij ) (Sp) 

. a y*UaJl ol; jiJl jjp • V^c* - 









ol^lJL) C...y tOl^-L : UlSLiT IpJLp jliwj iJU-lj 
ULs-l . k ■■ j^iwaJl oiA ^UJl j_^LJl Ob 8-slll d\j <JuJajj . ( 04U 1 
Jlj . i L.ij Ulp Ijilj ( 4-i» ) <s\i O — 4-iJ OlyjS^ -JS'Li ( Jp 

. ( 3<#1 i* ) ^ ji 014 / Ji 5i^ Wty 

UIp iOtj-Jj jl tiiJjJI jv^Ji j-^Up 

Uj«UP JIajj ^ aS ^ >- ^P a Jj&Li* 4 Jljji ci^ ^4^^* tiili 

# * * « 

{ jO^^ cataclastique ^ jl £-~J j^u jli l^>lj . fluidale 

* * * / , 

L*~aJ ^jl_J} ^Lj^iSoI oKyJ-L U^Lp ^Jl 4 j^wai! 

* i 

. roulante U- y>- JLu jl onduleuse 

4jL*o 4 Structure 2LJ1 Ulp 4 0 ^-Jl 4 _JU- J[ <Ji Ja^-*>Uj 

*srt^ p“rl* (J oV^ £■*“/ t 

4 JjU 4 l^ialp 4_~~o- <L^* ^Ky <J>Oi o^i>) meuble 

cSsla^l tijfUflJI Vi-11 i-JI, t ( T A j£i) aU, jl Ol-L^- 

*ii l^P- Jli. yi i-JL ojx, Jl . ( J^\j ) t ijiljs^Jl t 

~ * * *» 

O^- cJaiJU ol>!AJ( jlp ULp-I l^oUaj ^bj « pillow lava» ipLjj 

aIS^LJ* ^P a ] a. I p oUljla.»l jSsj ^y» <uiJ^ y>*^all aJL^ l^a U^j 

^sjj o! UojI »w^Lli 'j* <jii i^>-jy . (a 4 TA ) OtaL*j 

j Les enclaves ti-JjUl oL/>OI ^ill 

yw* ija-jy t Lj^aj a^-5^ jl t LpUJu^I 

• J+^' ~*bj£ ,_r^' y j' ‘ J^* £• 


n or_ 




( 5 ‘ b * ( <jN ^ ‘ a Kjp* — t A 

Jjli t d . ( ) Lap* 11 * 5 o C .. ^^ jl oL^J ) <J ^ O^iaij i c . ( 4 jUI3 «,-*£* ) 


mode de gisement A-PliJU^I ^ 



# I A 


c ili 5,*** j-J c ^1 Jp Vr^JLl ik^AII U 4 4^1^M dJlA ^*^1 

i, i^3 1 1 4 «,^3 i I j^LJI ^^«i*P 4 jL/> LA 4«Mjj 

. ( T ^ jt A^^Jl j^>«-s<aJl^ 


JJ 


t^Ja >t> ^xiT^ AjlxiJ 


[ massifs V^£i\ 

. aJ^£J! olS>b \py r Uyl ^li^Jl v Ir Ja-lT 

^-r'Sy <■ ^Lp a^-jj c d'iA 

^(“J 

j^JLiJl aJLS^ (j}L+j^)l 1 ci^^Lj -Aj j^>«-saJ 1 o*xa <i — 5 IS^ 

c *-* * * * , . 

(J)L<*p1 j\ 4 ijL-^pl L^\ L > /a >l ^ d^XA (JL4y 

c 

. ( jlWt *LAp Tifengesteine ) abyssiques 

AJ|4mmJ L* •X.jJCS' aJ™^ JUa 4 AA/L^-Jl ^jp Lilj>“l 

J^j c<J/* ji^ L^i jl 4 UIp V a 5 %JI oJla jl ^vP 4 apophyses OlpjsJl 


/ 


— > o £ — 




i oJLA (3j^P -X^xSj^ . ^ IV t V ^ ^ ajal ■*. .j 

> jl tJjAJ 4 OU L JU L*-Li*J . ^Ls^l S*XP 4 1^7 Ajau^-I j^>*-s<aJJ 

aJLJs J^Uu aS^c - aJ L« li|j t a-jj-w^) olLig ^pliJLil ^-4 j jjJlo 

. filon couche j Uj^p aj^— A-J a^j 

> * * 

On -W-y M* 1 *iO~i) <^j^> On >w> Ot J-^ -tfj 

jl i »...,.4-l oL-JuJI aJut J : (Jc^l l^—J J 0*»Uy <d i— Uil OliJaJl 
J*il oi tl^jb U ^Jiy .(III »n JSLi > olsjjrv ^i ii-up t^-ljss&l 

. Jl*j 1 .,iai <jlj A*Jlil ilU-L 4j^oy* JiS ( ^pUa»'^I 

. /** . ~ j' a,UU Soli ^0 »LOj 01 ^liJjl ^jA (3 y*J UL>-I 

j£ ^ J *11 oi t 4 JU-I a.u «j 4 J 4-1 ^ t a-^UjoNL ULkJl LU. 

# ( f * 

Oli 1 ^- 1 ) .transverse Jeje~~* ^1 JyJl jp ‘ J?» ^ Jpr «_^' o 4 
4,1a a! IjOp Oj a ll a j t *SJi SJS^j j j tal l <3^*Jl ,_ /* * * 

. necks 

4 AAtLJl ^ ^ c-^i( ^ Ji A-J yd I dJub 

*4 *4 

VsM c (J^ jl <A^ 

. A-JLoLfcJu *1 

« M * J 


i— *» JJ jl UaJ U JUy) jl JjAwfo 

UU- ^--ay <, O^V' Or 4 C-a-Lwl yi (V iTH jSLi. ) ( Ergnssgesteine 

aJL^:* jUhuDl ^jP A^li Alsyi t 3 Jk3 Ol>^r> ji 4 coulees aJI^: 

* 

.(A-~S^lil y^L*D A^Ulll oli^aJl (w^>- jLp 4^U) cOL^ 4JjU) 

-X^-J aJLp 5^IJLa» 4 u<;* AiS^Li ^P Ljajl A^jiSjJl j^>ts<aJl dJUfc JL^j 

t ^ ^ c 

dol^ A-jlS^Ji jy>%.^g}\ i3^j^ ^- 4I ^ • 3»Xx^* A^>l$^j A-L>- JL* 

iJbS’" j o^ibM oLJ^S"^J( L»l . Dykes OlJL^r ^ A-jb^iJl ai^Jj: aJLa!I 

. SillS Ui> JjyP ^ 0t*JI 


\ oo 



4 4~*j w* o j*j j \jt>Jjf- Jlj 4jC Jj oU^ <jt -la>-^Jj 

Ub J^o tjl^T 15^ jt it 4 ^ jyy jLoN iJl^l d Juh J Ji U 

tjjOt ^LjoJi (jy Oy>“ L>U LJU- <J \<Lj 4 ^lll 4j^waJt 

. 4 _^jJl 4_ajLw 



. jj\ Ji^ku c jUJi J1 ^ ^ <1*T ;II j I '*\£v>4$ - ri 

. S^- jl t VI . i^y jy^> <, V . J Jjf . <, IV . cJj?S i III 

. ( i ♦ ) .iljil dJl* iS^ >m 1 Oi^t^U ^UJl j£jjl 

-UjJLT V-* ; Hawaien ^IjU ^iy:) oL^il oli OjT^I 01 <jjy U£aj 

JsjlJ^ Jajyt U> (JUyJJL. ji ^IjU jy>r J <. Mona-Loa Kilauea 

C AjUlU AjuL* llA Aj^JI j*<0, t oU^jiil . AjIaD 

•ntf^ Or*) 0? Vj • C 1 ‘ * •■ J-^-) jr*" s -* , o^' r*“ 


\ on — 





9 


<—* 4 ^Jp 4 OLsaJl jl 4 ( j^>- (j 4 

(J* jljll «-U ^Jioj (II 4 1 < j£-i) (v^lL.flS- 4 JjUJ) SjJjP 

. JljJ^i j\j^~\ ^?LLiNl qa Usy^j^ dJJJb OjaI! aJjL* oIaJ? aIS^U- 








JU 

I 




cV • 1,1 • £ v « 'i ■ Jy* * i u\i-\ ^\ y *&* ^»\t _ t . jsLi. 

• ( WSjVr' i J^y. i br ) * \_ — La< i^K^j jl ^ ^ijX 4 V . ^l^Aji y r 4 IV . ( ) 

ilr* ) ilr* u^V* 4 ^ SJpIsJI 

44iUi) L* cJlf II SflUl j‘ i| 4 ( IV a. JSLi) (t^U ^ 4 yl£J> 
«.gi ii> o/j^j oljUijMt o* UJ r ljjJI Jp jIjljI UU 0j5j i^ail jl» 
SjIJ— J l JS"” -U*J . ^*-pjL( 1 a«gt Jl/aTl ^p I al 

. Cumulo-Voican . Ai*y ^ s .l.^g i-JaV- ^ jj jlS^ ( ^ ) 


_ ^ o V_ 



t JjLoj iiilyU i jLiJl ja JsS" c oljUJlj J 4 II j£J opUaJI 

* * * * 

. e-A^Uia> jl La r ^> IS y^Lii^l/l ^ja Uc >jj£ SJtJj4 c-LjaiJl ^ 

(JlyJl <Jp jLoJLi JxhsM ^Sy 1 ! jUS^> L*j La} Ul 
[ 4 J** jUaL L^y- j' jp oJj . J ^jy~JI ^Sy^ ^K}UII ^S^JU 
O^ljj . (Ill c i* j£-^) yLiil oU-J* <wJUJ 4>wj U-Jslu 

• ( jj^-y 4 jLjlT ) AjjS^I Ux^Ji ^ 4 i}U*x^ oJL^S" iiLia^ 

Ji i*~- Pe>^n 2lV uafW 4 ^ M jj 

C t • ^S^xl) OjLxp! C 4 ^ ^jLj iJ^*^ 

4-Ja>c« L^jjj X^-la Tj 4^>-jdl JLP ^ AjUU 4jj*jJ oL^UI . (V 

* |t>yj tsy <jy ya>u ij^jhj . Lo yj lj ji 

01 c IJLsr flii 4 ^SyH l*if^ LiiyU* *! ^jj JL> (^jJl 4 li/V • i oy^ *^5} 

8 i^juJ C^upI 4 ^yy>- nu6es ardentes 4*%Ay* uu jilyj La jiyiJl 

iolJL* C-^ ^JL!l 4 ( JjIAI -la* jail ^P A^ljj 3)j]o+m\S* ^jJl jj* 

Jp i£U! ja a^J^j i y l-^Aj <&*>- <Aji ja *ajj£ aO^S" jfcTl^ 

• LL>-I Ij^xaxj V < 15"L5» 


<JjAa ^Jp jl 4 ^Ja-wJl ^P C-JL,^) JLi oK^Jl jy^aJl ^ 

jl Lplii 4 Lt->- l$ya*l jl) 4 jl 4-X^^-* U jli 4 jxJL-mJI 

. jy^ iyL^,l 4 a^j ^3 <Sj^ < -" • ^L>l oljLJl 0l Sj 4 L-— ojy>- 

syiJI 45"L^ JT ^jp i^Lya; oi ^ 4 ^ jl L! ^>y d y"S ^Jp Lisr L* ol 

* ( ^ ^ ) i ^ d^A i^tSs^ ^ 7 ^ Jajjj l)I L- 0 L*j Aja^^ll^ . 

dAA^ . O^iyi t^* C^-LcJ ^xll 4 oliiyo oL)/^! jl j^l 

jr of 4 i^ 4 lup yTVi oUyui ^ jp ouy^i 

;L^ax>-^Lj . \+*y~£- jJr oy jy^aJl 4JL ^Jp jy jl J-^U- 

. <jl y^ ^-L^l 4 SjLiJl ^ y^aj 4 -br-y V 


— > o A — 




_ n 

>y^\ 5 

er^ J-** • ^V'i 

y s-w i' 

Nl 

.S*ttjrtlJ«UJSS 


Jl^pS _ VI 


SJjOaJI uJJi £• OS" ^ 

U OS - * c A-jcJaJl LJ L^JLoj ^l!l i a-pUjuNI j y>* ^11 


.Uj 


OlWl OylSjll} . I ^ISI JLib . joL*c* SJLp $.L*Ul Aa! 

‘ JUpVIj l±^ Jijtt <. MsT J? 4 C^j±> Jl <J* 4 

AjU t LjIj 01 J-— IT • VjLr* 4 

^ ‘_ a ^ ■*~ iIJJLaj . oJLft j^jJl <j\j O^J Ajjn.^all 

^J?*) S/^) ^ j>%^i\ J+S* 0L— ^-1 

jl dyi *> I^K’" .(LajI^j aJJIj ) <&A>- 3 y»j ( 

<y f 4 (</!^' Jl jy^' o') 4^' V^' J ^1 ^ A-p'i^' 

C-jK" t 4 4 <^k/) J** - *!^ c ijA \j\~*\ 

*%)» ^ a^jl j us* *i* aitij cySh u» otr iiu . i^\j^\ a»y: 

Ui (J t(Jy>-l jkL* jJ- <Jp t<uU t cJui-^i!! IJlft l^i jJj ^)l 

. jwaull sJla Oj— — * JjLip olpliJJl 01 c ISsj^Ij 


> o ^ 


\y^ li 4 iUi J 1 iiL>ij 

4 4 C~J^U iJL^jbj . A-aJL^ * 1^1 lfJ| IjJU^-l Jii Jy^Jl jyU 

iJ^Uil ili-Xi-i IjAj Jl C-JjLj 

i^Jli aJpj . icJiJt IjAj !i 4 j') 

AjT JLiSi jj^jsW oL jVl pJ-*j LS" llj 4 AjUl! Aj^OJ^ ( A-jyJl) oU^lb^U 

AiJLUil ^Ic^Vij Jl>-U Vl j^-aJ JJa 4 UjlaJ J$T) 1 \ UoL-jL V^ aSjjJ-I y~s V 

^ « # 

^Jsr^' Ol^ A A Ijflt* *1,** - - -J dJLpliil o«La ol jjP . aJj -X^“ l jj^ai\ Jp 

cJtjU if-LiJI 


l^wy ^1 JJL- ^ tJbl 1 , d^i l o»X^ L^JLoj LJL I JL^- Vj 

^ r ~SyA\ ^Jp ^ J?* 4 ^-Ljll^ t ^ AV^ flp i^* t (^aJ J~Sw*J 
Aj^wa-* y>t^a}\ JA a^p Jit Jp 1 ^ 4 ^%* J4-JI ^ uIm t 

(jjj t- 4 (^ 4 Jl C Ji^*t t C-AjWaJt tjyfcj . AA 3 j A£j£j 

. c^l^Jt Uuh j aj JL>-L*- (^JJt ytj tLJy J A>-jta 
yJydU a ^ 5 ^ A-^tJt J>-ljdl ! <j\i>-Jt 4 JjJL>- aIS^LJ- Jp aJ^-»j ajcjlSj 

c « 

J 1 jy f ‘ J* ( »’> li C 1 ^ 

aJI>- j ^%^9 4 ^LLsA> C 4 i JJ>X+J 9 4 JJ>% 4 ^> c AJjJb 

* 

C t^j^A * ^!S^~ ) *S®*^ U a ~^'} • ( ^ 


! a^aiUi* oti oVj t*J ^jb7 Jl jt IJ^ J-^aJj 


t jLri^ ‘ 


^ I • ♦ — Jg ^ « I * 

J I 4 ) ^ C < ^^aaaaaW C Vh^wmaaa^ 4 > iA 

v v** ^5 »•»*•» *» *m* «» «m» «> 

jjLJi ^ib?! j* !*Jj i-Jl ^-ali aUIp JT ^iJb; 4 c—y-bjj 


( fl . l ' J ^ ^ ^ i lj * C ^~~ ^ IaI 

4 jy *-^ ) ^. bI-bJIj uup «_■■» > - ^1 

I JliUt ^jA 4 A-j>j^Vl A^il Jpj^lji A^-jJLII 4 JL>- l^- C-* 4 >-tj 4 ( Aw»Lm-I 4 <pL>- 



« « 

ji> . <JuuasU ^L-l Ifil jLspI ^ 4 Washington 4 Pirson 4 Iddings t W. Cross 

^ < 
( AA ILL* jj 1 *- - oil <^JL!l 4 i_a /. .,i^:ll Iaa Ot 

WL** <.cj\j>\j\j Sopj 

* 

<wj^saH <Lj^pj SJL£*> oUilk^ ^Jp JL ^ i iJ l^ili ^Jp^ . < y > ^~ 

A-Lp Ajb JiC b l)U dJJi ^ viJLj?l 

b\^pl ^L^3t SJtfrr} 3jj*£u ^li^-l jbL^L jtf . ajLJ^j aJu^L? 

k^p^oj bj i ^ t ^-rs^y 

t-it ypVl JA OU 4, AJL t j^j 4 0 <■ ^>W? A*~b ^P bwi jfl j 

^J^il ^JJl 'b*^>“ i^^Ji 

c# c ^ * V J cj )i/V • ' l 5*^ 

• b ^ iJLaJ (J aJL^jSCJI ^JaJl 

A>*IU~~* aJ^> Cj\jj \ ;L <Jp tJb (^S cjJ^L -Uiiu . I l)U Ub^Aj 

^jJblU ^>waJl £t--~o bt t ( > T *1 ^ U>L- Jaj\ ) 

0 l cJuWaill bt* aJUI j+£>j . ^b!l jl^il ^3 ^J}Li $ uJLs^lli^ ^ j -^. ^ jt 

Cr 4 °W«— ^ ^ <--£ J+ 

Afej>Jb ( O^WbJl ) Kj*yL*ai I £?*>U? 4 Jj^l oI^^-aj j 

i-Jj\ tUaJi oljLiJl IjLc ^lill ja O^J 

aJUJI ^ 0 ^Ja-«^ii lX^J ^lil 4 ( v^-j JL>- ^\iu^ 4 ^liW? 4 }jA ) 
^lili ^LSj ^ Jl^JL! a^J ^ 11 < j^L*aiM ^^p Uli jyj ^iJl^ 

b*X>“^J c^l^JLdil dJlA l^Jk JL^-^j ^l)l cL^Ip^^S^- 1 jl 4 g-l^^wx J l \^J \jJLaI t 

• i^SyJt APj^^l O^I^sj 


Jl^/I JA A^^IJt <L~£ jy^xA AjjU> ^ 

. »ii-L> (J jl aIjUI dj-fc ^ L $- a * 0 ^J-f ^*- j 4 ^Jp 


_ > n > — 



Jl t ja jsS 3J&- ^Jp UJb £jAj U J*l +0 01 

JL£j * ^oaj ^Jp O^jUJI c.jJLai (^L^Cil ^^>11 j 0^>wJl JL>* 

Ojl >--^5 . JJUM ^>ws^Ji Lift Ji* ^U-W-J tw~£ iljlp AjI JjJi)l c3 SjjIU^ IjL>-I 
sS^M c*^lb jjj-S^f • I otiH L» c <— J~ t Lift 


LJ^- jy Ajjliil ^JJi 4 composition min 4 ralogique virtuelle 

i| c L^->-Liaji (iJLlJb ^^a\ AjtSyj* i»Lft )jja\ 01 . jjJLill UT j^LJl 

s rs^' ^ O^o Sr^/ Cx* Jij^ 9 

»>4~ j' ‘(!sj^ v— ■>■ **!»£ l y** cr 4 Wi)^* 

jt jsP tSUaM ^'oljjJl Jp jSyJ *j' 0 *“^' O^S : Jy (jy^ 

. <T) t J-LsmJI j i 

U ^1^11 s^' ^ oi : tJ* dAJi <y ^ ot JZjlj 
< r~$? Jit ^j}\ t Ju^jl A-^5 Jp £>^4 pP-C oi s-f. iiyvj 
^Syii V^il 1J ^ Jl J^v UJ jU f . ^M\ J«il 

j^Pifr 5 ** Va-C 3 ‘Ja^' <y* 

y- jsa*sJ» J1 J-^ i‘-^j • *i>\~ W> • 

£ ^ 

ij-f* Parametres cAjJjLi ^-iy JS' 0l j* 44^' <• jj^ai\ ^~fy 

. 5^L*-^Jl 4.....-.U tUUJij ij ■ <U oljiiii <L— i aJLi-iT 


‘ 4y>4 ^ a- 5 '-* ‘ ^>>45' '-i-*' j^wJl c| >? t 

J_^jJl A_ ; Ay- ly JLL j-ilc 1 4->.i,:..^U 1 4_pU)l i-iU^l; ilJJij 

* 

<-*SjA\ ^Jp l^l^pl o|/L> ^ j^iaJ 4 cryptomorphes 

. jwo^ L-JlP jjjljS* i 4j L ^ ^ Jl 


> t ' 


. Ol^lP'Vl 0 j^jS^ Ol;i ( ^ ) 

c— ^ Ol^' ^ t j4r*^ 1 ( ) ( <l "r:r - W ) O-Jj-y ^ JaJp : ^1* ( T ) 

* # 4 , 

4-Sjj iyP ) . tJl^y y — —A I ^JjLaj l-£ i .^ ~S i y* SjA>~ t t O^yL £«• L'L^ ^ 4 

. Jl^LlNl LlLiP ob>- iyC Jy*** • ( 


-HU 



( t ^LJ 4-Sy c-i-waJ 

* 3 * 

( fJaJLp- i j i^-l; < " - ■ - USUll j I ^ip j ~i - ^ (h?''! ) 


£■' LL<«J I j/» iJU^ 


Ot i 

jj J j . 


- C U^J 

)) 

A 5 " ^w> 


cjys 

O^) 

* 

C-ij_j — t* 

(^A) 

( ) sI-JjU 

t c. *y '■> ) 

("AV 



<Jl» F-LLu>ot j 


— <A* A* £ 

*■ 

^ S' SS Cf 


j^yr^y^ p£y?r% }/’^i x > 


Jj* 1 * ^-0J* a 

•—A 


c-Jy- 


A- 1 j A* I 'a* A* 


>> 

)> 

kJA y4j^>w 

Aw* 


A* c^^Lji/jA 


, jLi-»- 1 Jli- U— 























t (^ flU^ lil 1 *La J[ 

<, i>*Jl L5L**£jl cJjLw* a3jS" c Cte*\ 


* 



ASfii JO'UJlj i Vt-jJI^JlI oLL^JI Jp Jaii ,^-il *Juu^l!t <^' J* 


• «L^u» ‘ ^*9! (Js-^y 


C-itjAll 3 irfU- I 

^Jp oL^LaJi ijli; t iJL-j&l 4^-Uil ^jA <. ittUJI »Jut jji^a jt**> 

• "/• A • (JJ J-^> *~~y 

(JJW .,/->) OfciU-l 

ot $ tw.. 1 ^jAj Oli ( i T JJ**~** V*l 

<(*-?->■ c f ^ ) C-JtyJl £ IfP jOy?t *Xfj . jlT ^>bJl 

jyi j* *~~?j *jy*> ijAy jjLA\ JT c -ujyo ^iJl 

l3 j^y^r% J1 ^U^jL 1-L* tijjLiSl c~JJyJl gjjJl ^ j^j') 

dr 4 c y' <■ &s* £• C-Jlyjl 

1 jfjLl . ^ »»*«■» j c ( t o< *«** pL* t < ■ > !-* < LI t L)^Sjj ^ a-a>«-L* 

olyUJl <Jb { j^j\^s^ jJLJ-i5j c c -Liu S--^y jJL-LSI ^>Lp 

. o*>Ul O ^Ti oi J-— c OC 4 4*^il 

<+jt) £.1.^** ^ i C^ilyJ y W&l ch f* LJi 

Flamanville J-dij L**^i c~Jl^Pj c(i^L-Ui a--j^J1 JLo^) Mont Haya UU 

• JW) .JUajA 4iiaJ> ^ Jj^-i-1 £~J\jPy ^Ip 


-nt- 



WO PKV NaK) KK) MgO FeO FeKP APO 3 TiO 2 SiO 2 

*jX TjA "IjN .jo )) ITjAt *jt Vtj> 

» )) tj* tjV \jt )) TjA \Oj*\ » ^A 

> jH » >jA> ijYt YjU U r t )) "lOjA ^ 

olJ-i JaIp ^Jp ajLu^l* f'jjji t ^Jb (^3 4 * C> ^AijN 

t ^-LaII Jp ji ( 4 <1suIp oU>* ji O-Jl ^p ) 

4 Oj><j UJL^j . ( Q. «i ljp ) C^jL dJb>-lj 

**??y c 4jj*— O 4 L )j£j 4 4-Q-^-jA 4 l^Al 

}£** J* o+ <-JjLdl Jp itiy ijkip Ol^T J1 01 ^2^5 

<^SL*JI jt 4j}\j}\ c-JlyJI (j ^ yi\ IJub 4 ^U^j ^p^Up oli ol^S" 

. ( IjlJLj) orbiculaire 

OjCj ^S/l ^ S-^' e/^' J* ;Ui ^ il 

l?J • (OlMl *Lip c^jJ C*Jlj*)t j*j) ji 

• Wj# 

^ (j (<,£«*>-«* J* 

• I jtSft j >%+& Jl 4 «m.A) . tfiyj I — C-jl>JI 

t\sy* l £L»j J^...,a«I ji C-Jl> jA t jjJ Vaugn^rite C-Jgji d)li IJ^aj 

f # J> ^ ^ ^ 

ji C-JljP Uajl ^jij . J^y^ £* '•**“ 

C-JI^aJI y> 4 (l^il ^y ji jl) ftUfl-Jl l^-U j3 CaJIjaIIj • ( ) 

oiJJi <^jJl 4 C.^Uj %l^JI ^ Jp Ulp 4 ^ 2 ^: 4 OlNl JyjJJ-JJ v-Jb 

) Lry^* ^ ^ V— b^aul . \p^j*a» <i* 

.(J^I^UlP 

O^J 4 Oi— J j-sAa! Jp 4 1-uU ^_->y>- 0 4 Rapakivi oJl /■ ^ ) 

a ^ f ^ 

^r*jj • jbiPl o--^ J[ J \y^ &r* — 1 ) j^jj 1 j^* *p£ 

. ^ ^ L w y 0 ^a Ky*j\ jj* '_ a -i^»j . 1 j 2 y ^- ) AjJLdLutit 4 ^JJ\j 


— Mo_ 



4 jLlpVi (jyy Jl>-lj ^\y\ iiLjbj 

Jli uipj (HI ‘ IX j£*) granulitcs cJjjtyd' 

frL^a* ; ll iSv-ll ( s ^LL saSI^ 4 A-b?^*JO JbwLi* 

c -^^3 4 • aa>» 1]J ^4 i^S** b*xp Ljb b*jta 

All 4 C-J^il^P • *—■ ^^55^ c £ ~~ ~s\a 4 C--Jbt 4 4 ^^LjH-j 4 Oji-* 

. ( 0> JUsJ y^> Jp pjtfl IJUb oa^i Lil>j>Ji ;L1 p jik.) 

4 c p<a*jt tjl^ ^ aplite Crtgli^lj . <LmSj&+**A ji C*Jjj£ 1%-**} UU 

^V)b li|j ^LLkl Sj>^I ^jyJL ajIaU <u*pIj oL> ji 

*» # 

^Up jLwaj Ujlpj . greisen UJ^P ^ ^Jb ^^waJl Oli 4 L^aJ a^j ^UyaJl 
JLf U LJIp 4 4 pegmatite cyLai -j c5 ^w y^aJU ;a^w? cJWl 

O^y j>-^l jj Ls Jj j^il oiy* 

o^U^il <—J ^_>-N1 j UjSJj \j\J\ 4 jup t aJL^I? oLa«; a 1 i« 1I 4 j^ll 

. (IV 4 1 X 4 CJUiu) 

C~-jUaJIj 4l*JbNl Ol ^Jp ( Jjji 4 jy , ) oli Ja^IL A-JLP oijli 

Jxi.1 oLiJ jj 4 yuil yii a-LJ-I ^Jp jj>^> ^ 4C-J^I^Ai^ 

* 

djjbj . AjJbcJJ Furmerolles oU^j>»JLi (^XA ^ ULL- ^ ail) i^lp 
yipj cUi-yt i£ai 4 ( oiy* ) cyt j*i \j 4 ^ jy^Ji 

• Oj^b Oyj ^ Jb^yJto ^ ^pIa^I J^bio j'^pKiS’ 

Jj aJ iSLli oi Protogines Jfrjijj* 4-JVl vl-Ji /• ^ ofj 

OK^J-I JaA; 4 J^\ jli j*} 4 OjjjIT J1 J^ 

AJ l£il ypyj 4 ( Lk^j SiO 2 /v > ) 4 4 JU? J> tUaJi 

«qA^ {£}j* J> w» C 4-— J yiJl <y> ill 0 lAPty* 1 ** CnjUjUt 4jj ( \ ) 

• fr, y 

. C-JjVl ja i a^X> <~Zj 1 ijUIi ^p\j JJ^ (J* 0 *^ ,,r * te <]iiJ j^iUaj ( T ) 


_ Ml — 



d 1 rl^ 1 u* <+>*** c dl 

l-», j . " , A» <-^'-^2} ^^^5* • Jldb ^ * * /s \\ 1*1 . CiM»^^ Wj 

0 

• ( ( % ^^* 5 s--0 ) 

(^Jj^ ti-iJl>) SJ^II oJl>ll JA ^ili 50P ilUj 

. (gjj JLJ) c--~-~£Jt i jp j-jJ?I UL>-I ij^bjJl SJUsJtfl lfdbc>- 
^Jl t ^^aiU Jp ^iL b& y* oi^ioM 

dr* W ) Lijj (^jJI 4 >-Lwli i Cjj »1S~ iJj»*2<» Ljajl iSLil 4_i t)j£j 

cs^* J* J?*^-* >^i' '^j * ( o-i^j) ( c- ^ 1, 

<uJ- (^jJI cC«Jlj*Jl ^y\ ( _ r ia*J (J t j Jt)J^^ t ^li^ail ^ 

. C-^. J1 L>* Jyi oi t ^Wt 

°J-^i ^rH'> <> * mylonlte C~j>L* UiiJ Oj-iUajj 

* * 

l<» ^ A (d^ ^^aInL? li AmWwmJ^II O^i-A ^ 1 y**j*y c 1% 

. Ia^JLl* l)^ 



. ( jVS^Jji) C-J»> 4 II . <^lp c-ji> 4 1 v^NyiV’itoN* ,y ***r —IT 

iM . t p . jjJjjl t F . 4 m . jJjly S^ 4 Q ) ^-ia_>- 0 ~jL*aj 4 IV . 4 III 

* (O^L^c* 


_ > nv_ 






(j £l> \i[ : Segregations basiques j\ O^jiQ 

\j»[ p->*^ . ( t C-J^j ) V*L*I Oljii j>* <uJJ* Ja*j 

J*>bg4 *LJI iLUU j^>waJl ^ ^ jl 4 J-s^i 

. J4I1 

4*^0^) JgJI 4_ii- (^jJt O— iljXll (_j t Ol y . t . ^ -1 »Sa 1 j^vjL* LJlpj 
. oUiJlU JUi 3 jU.I J3L-. «ly' <Jp JUy 




i\ji. 

ol (JLw : CJNyft ‘^3 

< . 1 *,^aT j>\ i^p jfb C.,.jl j*^\ 

Jl .W <r . 0) JLp^I l \ 
oK/ U ^ — ijl 
Ajiaiil jj>w aJI ^ | _^ aJj ^ 
J^»£j . cJ-l Olj^Uaj *J 
is-L~. C-Jl/JI OU- 1 L& 
<y*)^ £*Ja*« (Jp I.X*- ifiS" 
aii. j_£c t^L^ - jj 
O^— ~* jl t aJIp jl ; >_■ •> <£jk jJp jl O^Ss J c)l 

olij Ulfi 5 d JL£ iiJ-l « JLfc l» LJlPj . ( t r j£i ) Sj-Lf 
<T) v lyiK' ^Uiy 4J>^' £• 0U1 C~J ^ S i_~Sy)i J jj,r 

IjJLp O^jiij 3 j ^Jg C ^lll 4 ^ O^j ^ j ^ H 

0^1 C ^>«jJl l*AA ^Jp 0«>^2pl ^ ^ 4 -*lp 0 ^s£L> 

Cr* o^* Js»-' -A* ^'yj' J^' ot Jp If t c/^ 


^ oU^ . C-^Nj^V *L^ — tr JSLi 

( (*r t AT ) O^jyJ' ij oU— ai ^ J&-y}j> 


‘J> t jji~) <j«X* jf 4jail ^ 1 * SJJL- oISJl- 


^A 1 " yj J^ 1 ^y* y r^J ( ' ) 

• o W j 

• ( p/* ) jy s ^ ; vi^i ( t ) 


> 1A_ 



Ifilsol aL£J 1 iai . Jo**, UUaPi jl ^dlj JJ 

* 

ji C.. *il ^p ) (.1^^ OljLb oUUaJl oJla j C-~Ji yJl ^j>«JLy 4 ^p C-N^- 

^ ol^ Jp UIp S-iJt/Jl Ji^JI .(it 

^Jp J^il Jili Ub ( CUjUaj 4 cJbl ) Aikjft j^>w? 

. A-jlJlyJl Jhu-j j C-wJbNl (ij^p JL£ c)t 4*1 LP^ -4*}^*^ 
ilS^Li ^jp ^jiJLj ^tla. Jl ijiJlyJI c-^Lill oJU* ^JuL- J^u jl L)Ip 

^( 4 C--jl ) AJli ^L^JxJI ^ \X olN 



i^\oV- ttj^i 

Of-W 4 Uli AjJLjI yJl J^SsJI oJlA <wJW 

^ LjJJoJ ( } iJdLi j ^ly^JLw- JUpI a^\j^ 4 JiJ-i frUJLp JI^pI 

■" M M I ■!■.!■! 

. OjyS' JUpl <Jp ijj^paJlj fj ^ w. I - *a » jL jNi jjj-Si ( \ ) 

.(^r. Jiu jjjy* •£•£(*) 


_ 



. 4 Jlphbl%^lj 4 ja*J yy UbJUJL^- 4 nmI ja&a Oli Jgj ijjjJ* 

<j l^lSj cJu a» LUo »jll »Jla J jl ii_Liil J ^>willi 

(VIII J VII t > > ^ j£i) C-JUju ^Jb JaJiU >wa!li . c-bi>)u 

o_U jj5^jj granite d’anatexie O-JI^aJI 

gr&nitisation iaydt <Jwy ^1 <±JUL 7 £• l^jUU ^i)i t oly^UaJl 

i Jlj, .jlUJI *Ut ^ j W *JIA c^Uilt uyiljll J-i jr* 

jL>-Ml CjJpI <3 jL^aiVl vi~jl^*J 

# « — * 

Usl>I aJp jyiUaj IJjLj . ( Cj^I 4 Aj^iL* C-jU^« jy>w> ) oK^>JL! 

cJJJil ^ . syntectonlques 2 J^£sU ciljil AjaiJ 

. SJjsSsslU U^f 4 cr £*Jl J* 4 


^yJI <L- \j>) Js^JI dJ u* JyLi olSCjtJ H.Cloos CjL-I;^ jl j** 

Ji l fj j+bj jl { ^S ^\ 4 ( CjI;j1 J! <^ryy ^ jj* ‘ ) ifrJr-jll 

yl !£** 4 t*XA ^J-s^I t ^$11 AjI^ j y * & 2 i jl Ulp 4 jI <J Jj 

jlpl^ .1) . i oLjlU-I j \jj£ ^Jo Lf t liL- 4;L^:ll O^LUJ Ljl! Uo jl£" 
jj-S^j 3j — iT C^IU- Jo**, J JgUuJ^I IJl* .( ( E.Raguin 

. aL^jJI J^Jl pJla Jp <aULI a^ J l oliLJl ^ jlTLJI jl£tf L 

jl C-Jl ^*Jl jl 4 0^3 wli IjJo- jl 4 olj U ^y* c jJU 

U-^-i Jy->“ jl c V ‘ 1*jL» jo c — L^aJ < yP 

c S^i) ^ s-^“ • a^.NI i Ipi ^41^1 ^sll c jy>wa!t 

- * * c 

L«jjlp^ . ^ ^ * v ^jiil ^ (( c^L«y«^ 8 aIS^U^ L«l— >*>-1 

AaI^Ij jli tOLJ^^Ul aJI>* j A-^li^ ci^j j y>^*0 O-JlyJI 

t ( \ ^rv ; LJ tOLJ^J ci^JUJt L_.UaUI iJU— ) C-ijyJ' *~p£y?r aISL^i 4 E.Raguin ( ^ ) 

4 4 iUU djjill H.H.Read j j i *\j> Jp 4 0. : ..-il>J i .^ 4 . j....U:.j l 4 

d\ jJLj ^Ij 4 (Proceed. Geol. Assoc. Vol. LI V, 1943 et Vol,1944) Meditation on granite 

. SJUaJI 4JU-I Jj_Pj 4 twJLdJ : c~ji Oi-^ 



^P \<Xb UjS"" ***aj iJpjA* ) 

^ * *■»**■ + ^1 j-? j-bd 4 • *-*)>> <b> 4 ~* & 

o^aJ! b*j ^}* • ( cT'i^ 4 ) 

j£jiJ gpj; ^1 iUi'jl aJU~/>U jo^/I JULI >5 vi^JtyJ! jl JjS; 

* 

j*^> Lip *■._ <3"*^ l/^ ^J1 j^**» ./»li ^,4 I^LipI C' «*»««*» H 

C-^iJ JSj . C J5" (Fe, Mg) ajj-j** — Aj-bJj- £ jjy (K, Na) ajjJj 

C~~-jb aJ^» JJ j-i 4 P. Termier <~aj . ^ £jb ^1 4 Aj^iaJl oJLa 

Oli liSObj . \jS U-l <u Ul>* j*>t l^l jJUj . ^ A i V f Ip j Virlet d’Aoust 

A.d. : , ■».«.' I Jj]?li*JJ cjLr 31 " o^lpt 2yu Eskola j^Lj 4 A-jlJlyJl O^^il 

oljli (j^uJ gjUk^t jL^aJl o^IpI JJ ciAJASj 4 ( JL~- ) A^jJ^Lt oiyiiil ^ 

^ < 

I LJ ywJl^ , t . 1 • ^ - 1 ^ ^ ^ L >y^> ^ Ay ^ b* 1 ^ ^* 1 a o ^ 4 jlj 1 ^ 5 ^ ) 

jJj . aJu 4“I Jl 4 C—Jl 4 a-pUjjVI j^*-saJJ c-jli!l JJxJl 

jLjbi ty£*j Aa*Jj l) 1 (^bjl 4 jjjJl O^pl bjlj C)\ iS^~\ A^^- {j* bJ y++* 

. aju^jJI C/>b$JJ JiCjto (3 


JL-< J^»l j* ^j£j 01 c-JlyJl Jom Jli ‘ Daly Jb ^\j s— *°"J 

) J 0 ^ i/*** - J* 49 ' 0 -4 ‘ ( '-Aib* : "ib» ) . Lb" 

t Rittmann H.Cloos ^jb" jl ^>-j . ( L-uLall Li I L _ r -aJ i£xr*^ 

jlj • ( LJu* jl Jb- ) J^i' Jl iyu Jj^' ^>1' *j' OljJ-Se 

9 yi\ \^t iSjJu> jj& i J-*)UU v'-^' j )$ ' J ^1 oj-^d 

bLij Jp o^j ^1 ji olilt jLLJJ jl/ j*j ‘ W-J' ^ jsi» a» JUI 

Ub.,>«;Ml ^ ^ jl jUa-Jbl o>lyAlL 0 j^*> bj t 

. LLt Lj Ojbl jJ 


Jji! ipjj* jp L^P AJ j*_LJ.l} ot Jl <_A-L»y 

(ji-LI ( _^jj . ^ j O'j-j . j ) Oi^p-' (_/»*< J;* O'* bj 4 u*^ 


— \Y\ — 



4-Jl ^^3 C-JlyJI 01 ^p* 4-^L^Il 

. a£L^!I aJU 

olp| aJIi* IjlJLj <j <LiJl^p J^S" (J ^a>c jU l j-*i OLOtjj OU Io£aj 

^ J* 51 * Or 4 j' Js 51 * CS* £• o£* c j s-^» J*y> J^ 5 

• £ Jy jjWl oLjij* 

^a _L*~j <^>iSl 3 * oJj>-j 3 jlii»Nl jli t 3*3J3 ^Ir^rf 4 4 -*— ^ 

. i» j^-jj oy aJLsaIi aJl^ji j ^s^UaU jii&i oJia a3i^»Ij $ i, jl,^ 

A«,g* a* £ IJlLc* C-JlyJi ^J-^l Ob {3$ 10a J1 tij 

- * * t p 

Sy£ J* ( r^i j>-\ p-~*J C V ' "< * ’ f y°- vJJbj 

O^j ^3j* £j*~^3 c ( ) j' $ ‘S3>\ Oy 4 SJbljsU ^l>cu*Nb oU^-j 

. 4jUU aJjLi* l^li JL^ 


jii>^ J1 ^J— ~ 01 J} C . i^ l li>lj 

O^pIaT j& t^U- jSLio iii y]ij C-JiyJl jy~Jd J^JLS ( ' ) G. Choubert 

^ b. {^«!>J ^ 1 . w) *Aj1 4 a J L mJLw * aJjIa Ajj^j 

. SjjJbs- O^J 01 JUjl cJl) l» C--3I yJl A ;< ja» Ob u-il ^ ipNI 4 UJp l*ljJ <^£ y bJU 


^_j dlslJ 


JJ li JjU cW lfja~ : sl^jNyiN j** 

4Jw* l^yt^ Ol jjp 4 ^ IjlJb 4 ^ AjC*Xa 11 t— «■**)! 4—« *j1^p 

, * I 

sU A_> (5-So^l JWr) l^jjjjf 4 

.(?lSL-»yS' c AlpesduTrentin) 

( jr _y*JI t i»_JMl i iijSji-l ils^JI t ) Lj \jij LJ C-JijP 

‘ Cj* V^' (A1 4 i ^—j\j i ’ ^1* 'j^aj . 

‘*-r*- > '-^ (u^-^j-i') <&)jk 


r+* 0* 
- * l c. ar.„i 


\>l,J\ ^ M < vyi' j vt-jJ#*-' i»JUd« oijSi. ) JijoJi ttjs oltj c-ityji J-»i (^) 


. ( N *l»T 


— > V Y — 



^S\ SJIpUJI tJL* ja i ill^l jNl . <u* ^ oJUaull 

j>%a^\\ 4 0*A—>y JbJL>*JO ^> ^2 A> 0««il j£* li jyJLUw 

Jp 4 *j tJjf- (^JJl j> * j**Pj Jl>%I**»l Jl <)j_>“ (^Jl)l 4 Jl 

. cL-sA>* < 3 l>- 


Ly;jl ij* (jl*Uil tj WL 2 - £c~jtdl li-fc ^j^i) • s — 1 * 5 >\^ 

. j>waJl Jp IflS" yUaS ^li 4 <p^j> ^L~-l J*jL J*^a4 

uJ^Alilj c-^Udll y* i y9j^ai^\ Jp *-LLsa)I li' 



•w 


fblb 


L.i* * A *)% 


jl^jNb ^1 4 A-SJ^iJt 4^>JJI l5 aJ U vtAJ*L 4 Jj>«— JJ 

4 ^Ua*JI ( to j£-S») A*Jail otjl < 1 )L^£ J diA 

Jyj <j\Jj*l£il ^ £a\a*j£ oUr^a^ilt J JxJLi) oLLb 4 ^-LLstftll oL*i A^UI 

Ja~y J SJb^JI J gore jj£ jl fliini tbJaJl ^JJJJ U^ ^ylSj* 

J ^ *\ * ) (J***JI J jb>l 5 Jp Jp j^ ] a j Ot j>«Jl l*i-* J^ ^L~iU . Lmjji 

^ 4 -SL^ (Sila de Calabre iLJUajbll bJViT J *>Lw- 4i}aj> 

» 

oJUb |» .**Ay clif J-$ *~jj c. Jl yell J LjJu J&ry Diaclases C*U« 4 a)I 

iA^\ J <Jy>*^y 4 b^;JJ l*LI<y 4 4 ..»> fc s^ Jl 4 £iljb JSjArfiJi 

<j[ . jlj-i** J^o (j W^a*j ^ J-*axJ ittU AjJj5" 

4jJ^LL* (J jy J *«* ) i JL>- J1 ©j-* jf C->1 / Jl C-J“l 

. SidobreduTarn, Corse l^L^^Sy jjl; 

^ ( Ip jjbP ^ ^ viib 

jKjll ^ C^b>-Jb Ulp o^>-Ni oJLa CJK" lij c-^U^J ^Jl 


. J' <-j y»Ji iSdUl ^ A^- ^.jJI oAj ouUajl 4AJU ( ★ ) 


_ > vr_ 




iSLi ^ *LU a! sf-\ Jp Jjj ,iol/ Jl> <JUp : c-j\^\ i — i© 

i « 

. i J A j * ^ <• c-->Jl jf' i Joidl : oL. < ^ai31 


iJjli ^ ^ * t L^jo^* 4 IJl* ^|p t> ( ^ ^ 

oLa>JJIj l^dLlii lluvions ^UaJ oJi$5" oLaJ- jJLLajj . 

* L/^ ; 

* 

^jji ybj t arUi jj*ju (fjiiii c-ji>ii Jp 

4jLjcu? 

-Jl ^ Ut .>wJi bojS£J Jpjll 

il)tt 4 ( t r ) ( P WaJl <uJL)l 0*A~»> ) ajUJJ A^vaw* oU>*>^j byJL* 

. C^i-I JjJLp 1*j Uj^j oLil jb j>- 


* * * * * s' 

j Iaj j~* Liajl I JL>- L*U ^L^iJl lJUb *-^SJ 

Sjl^U J SJbJLi, oN^j Sj^ JiJ oNU- ^ S^jP jUaJ fUai 

4 4jI*JJ <l>“ljiJl Ol>-LU jj . <3 ULs^j 4 jj jljLj! J 4 ( OLc*yii 

. 0) Uaii gjAJI 4 £lli jUJL IJub c~Jl>)! ^LJi J^P J*_, 


xrv jIp ^-jjU . ^UJt i-*©s1 xr* ) : £)t&l J*a# i^jUl C-aiJ t P.Birot ^ ^ ^ ) 

M 

•( ' JjNl oylT t ^ i ivn^ 


— > vt _ 



jyAj olj jjJLJl iiS" lj^ L^i; I4IS" 

(J uy^* j-LLsa!^ 3 y UaJ^ 

O^j U JiPj . ti ol^L j£-io — ij JjA>- ^>Up Ua>I 

y y^aJli *(^*4 kU-j) c^pU v~>- Vi ti <^) 1^4^ L~>- Oy^' 

osv-i Oir lilj ‘(I c tn J^i) (<^# c^il>) c*il> 

(j^ J <Al^' jlA' -^-J Ja»-^ *^J . WUAjj^j* £~*aj >waJli graphique 

^Ul tUv ISL* ji yi L’elvan OUJVli . 

aIsa! jU l^>-^ . LjUdj^j ^3 Ja—ljl ^ 

AJ ^^i»» a £a *0 4 A**mJ 3J ^ y*l Ij L*Jlp ^.%jC 

•(‘ij^) 



‘(^ili _ 

t!^' i/* 1 " 
aIS^Iiaj I JL>- 

ojt J 1 a 


j+yA lAH A*-^ dJLjUW* <l . j l 

L-l JiV}} <• ^ ^ V^L-I jtS^Vli 

aJaJLp o^J SyUaJi jjil ol jjL 0 ^ a^i)! 

£* UU O^j dj^Uail OU < jP 

. Meuse j^il <^1 } <J aj^I^JI j^>w? ^ ( A~)j> ) 


J-=f J* ^Ua; ^ tJjyJ' j>^ u^ y 

aJ^ l)1 ^ UojI Ail jS' 4 A'* * j az £ j^>wa)l 4l~>- c C-~Jl 

AiTLi. j^>waJI dJlA iybJU l^plij . aJ oJ j*i\ 

* ( '—>/ ti/^ J ) ^y!' J J uit- J5" jl *j? w» 

cj J*^3 c y ojLipI o^IU^I ^/a^j (J 

. OUj^: ^ \jJoO jlf jJ ^ 4 ^P 4 Ofcp 


_ > Vo _ 




/ 





/// /V 

: i 1 S “^V^ *yV\>5 <* — i "i 

cT* o' ‘-My t£r+* (^-»y ua 3 ^ J-^'- 5 ‘ < m > ‘ <p) pS^r^* 4 (a) ( jj\j£>\ ) J* 

uwf^ J>-b 4 (m) l£L*j (F) 4 (Q) ja S,*U* olj£ i : cJj^ 4 II . ^bJi 

t* 4,^^ us^ 4) ^ vs ^ °'^ Sg^T ‘ 111 • $s*-* £* 

oLaJLw £-• tJ^-iJl ^t.Ap • t^yy* ^ £rWy -1 *j ' (^yy 0^^***^ 4 ^ • CV*) U^-V- 

. ( v- — >- > ^u-j jy^y ^ °W y**y 


( *9 ^ jj*-* ) 

t ^LiiSl u>aJJ-MJ ^L~JL oli ^ ^ilc 1 ! d[ 

i^JjjJ\ 0j-$Jj .(II t l"l J^) (C^LJ) ji C*Jj£) 

^a 4 tj 4 $ Oi^ j-i O^Jt 1-i^ <a\& OjJ Oli c 

. ijCJUil SL^-i v^ - ( ^ ) 


_ >vn_ 





• 4 <J* j* ^~*bOb 4 < 3 ^ ^ 

• l^As-Ul jjp O jsS jJp • oLN jP 5 ;Lp AjJ 

( A-i> JjLl (^jJ JLjLw- ) ^LL^» £jA SjJ^UaJI olHsJj 

UOpL-j i Uajl hj*j . Lj ytj <^JJl ; j^ll ^yU a-jUj ^^Lp^ 

Ute?-* (J* jj-l 

• <£>X J^J 4 ( jjb^ O' Cr 4 

cM 1 J* !&*-** (J* 

# ^\jl 

I^JS' obj^Jl «jjk C-iK" I jli ‘ Porpbyre globolaire fyfi J&Jt (*-*'1 

U-» jUaj ^-L-jja jjIjji (*— I jfej Pyrom^ide ^1 

* S' , * 

<^J ^y* jy ^ ‘p-^’ ux** f* ^Hji; J* is^ 
ilic t ( ^IjuJI 0^' l _rAs~“JLr* ) C~Jiij^i' jL^i . Esquilleuse 

y jjJjVl jli Ig^t) . ^LwaJlj J^l JA 0) (Eutectique) -M»- 

til dy-^ d_y ti/* ^y^ *** •— ~^ ( >— -s 

jibyd' y-fk-* >-M jlA!j jyjj^ 1 ^ W “^**{i>- 

UJlaJJU jli l Lili>JU^-l fj . ( J. de Lapparent j^uSjja . r ) 

. ^j*bf '%*o\ jjJb (hallefUnta) 

y*" ^ jy-d' 01 Ja^ii jt fjJj-iai I 

£• t iUpli i* <^i Jjll ^ Ja-l^ ja U ! \yj \jj, La ^J\ C-JjJjJI 

Jyi ji vrWjj' £y p— I 1-45" Vyi jl .iJ^s-^- 11 VfJ^ *ktis».l 

. c~~li J1 cJjijJI 

^ ^VjJl jr 4 ^y y^i ‘ Ji's.tJl J L.U O^sj li* 

. ob* ij\j>- O-j-Xj U jLj-uajMl J-^= U5-^ 0l^*— 4r -W^ = ^A>- ( > ) 


_ > vv_ 



J**i) a* "/•' * yb 4 p-*o <kji) j^Jail 

• ( J**~ ) ^-«U} *£*-■* ^hjk J1 jlA* u^ °bj^ 

4 (y^ ^ £^3) 4 1 cJ^i ^SUl 0^JI IA* 

. (IV an jCi) jyi* yjUr yUiJIj ^lNI yy c— • Jb £>MMj 

^tyC LJU 4— ail jj* j^jj 4 0ly^*^ SJU^ j^waJl oJLfc 

(j C^JjijJl ^ A a> * C . L*> - .Xa) , yjJL* 

ybi> ) bjoj' y 4 Jr^ tij ( Jin^[* jbjt 4 £ ^ l? jhy . ) 

• ^s/*t C^J If (£) ... (^y jj* 4 DLilPjt 0^* 4^-tyU 4 jp dy J 
A~~ i +*jA.\ Oj-^jJULJ <JjU 1 y^**Al j-5ju l)1 0 £>^[l 5>La)t oJia ^ ^ 

4^L» .,»j iiy^il Ol ^LS3i ^ c-iNl oJUj jJLoj a>Lm* cJ*J* ^sJI 4y~yUt 

<£>y ®x/4“ y*^ ) ^a^y cj^y yi*- 1 ^ 1 « * * yi^*i 

. ( y 1 yi ^ 


Cy*.Ji jy*-^ suip 


ii 


^ u&j • */*^ * ^ y*^ j/* ^ 

^ o^ il^ i %i* c c t g—yt ^lyJi ^ iiL>[ c 

<j> <y ^g oL*5~ yi :yLS 0l OK"' t <J ^aij iljUJI oJub 

Oto b^b • ^ * y O^lj-yi jy%^ yi l*y y + «,^ al l j£j J^-l 

• C-jyt JUiNl J-&S 0t Aili y j>j\j>^\ jy$» 


( JJ*** ) Zifi-'i- * - — t 

J^M* Cr - <*j> J>w> I C-ia-s-JU Jl^y 


_ > VA — 



0) j (/• : Jhj*& tU- • Jjw**!} 

.(tv J^i) 



/ // 


i ( c Fp c jyjj\ i Fo : c I . Oy l i 8f .« \\ A&fr ^ — - t Y 

oLJj^-X Oi>*P (^ c (s) j^JULJt 0 yfclis SjjL i J a-^t ^ : O-S"^ / c II . t H 

. C... t . ^ li' ^ SjywaJl Ol^LJl y**! • 


C< y i a ?«Jl U-Uoj Ol^L^' Cj* lM* f jjibPb £~p ^1 

j>Jbj . (I t iV j£i) {^jS LJ! ij OjJAj J^) plauenite C-ajb jt t^JLiJl 
Jl y Ot l^l c jy: U lit c ^1 S^l c iU>l ^\ o^Jl 14* 

. Aj^li A^JiS" ^SlC ^LUaSI 4^J O^U} LLsUaj*} . 

• ^ V : oijfc £4*? OySsy 

(^jJlA.1^ ^LjL^lII o^o j^+SLa Aj^il ol* ,«Al ^a*j jli 



<y ‘Je* /W’ y>j 4 C-XijjUl y> c IJUb Ju>- Jli* iJljbj 

oli ^ ij* C-^ jJj ji 4 ( 


ojLp c (Syfcnc) jlj-*<l C~ i|^P ^ j >+*& ^ 0^ ♦—-^r'V ( ^ ) 

* v^-ysg 


_ > — 




ja Lr t Ulp jiUJ j, JJfi £. t apU 

• <»x*j L^jwLw- 

(J 4 jyyy^l — wiSOl J^^jj^-^Jl 4-w%5^ (^jly L*JliPj 

O') o ^v-^aJt Oli 4 4 ^ ob) £• 4 (^Ip C- 

• c Ji^' j ‘ 

J »1 u-kr^ Jj ‘ 1 ^' o~^' 'Sr*~ ‘ ^- b - >w> *»1 

JaJ^ t uJ^ll (_j ^Jjl ^y^y. • Olji* li Ubi, LiUapli iJbwUol 

‘ ( ^ ) JMP b& ^- ra r - 4 _>* 4 i^* <yj 4 S/y^i 

4 ^Jl_iA bij-P^j jj£-*y L^-. l L 

. 4~jl lyJt 


) 


i ll - ^ I ^ ^ ^ 1 


<&*> 


!l j, riU UL*-£JI v-Tl>Jl JI>J! Jp ijyj 

4 Jjljs*-^ '^••• ’syy 4 ( ^y?si 4 (Js<) c. « • «■ } ■* 

• ( £JLrJ’ ) 


MnO 

H^ 

PK) 3 

NaK) 

)> 

• jY'A 

* jOA 

'jYt 

* jY Y 

\j\V 

•jYY 

TjAY 

* jY Y 


* J»t 

OjYr 


KK> CaO MgO FcO 
"lj*U t jU ^ jAT Y j * Y 
rj^A V jAY Y^Y Ojir 
tjo. fj.r • jY^ YjOA 


Fc 2 ^ APO 3 TiO 2 SiO 2 
1 jVY Wj^Y «jYn o^Y 
tjti > ^ J^ . ©Y/lt 
rj*ir Y • jf » \j\ • oAjAA 


^Jp 4jl i| ; JisAAi4 oJL>-jJ C-ji-j-JI c-aJJj l) 1 j^LJt 

c~jjyy > ) ^iLc J»'ji c-ij^ll 'j^Aj • <Jj*i jy^> £* £•*£ 

Jii^i c-. - -^ ot UjS'i < 1)1 J-~“ Jij • ( ) V 4 ^ 4 ' ( ifyjjf 

oUj^l ( jiuo . <t;iJl^p *JL^- aJLS" (J Li>jlp 

• ^i/*' 

# £ 

I LJli i IJub ^y c C— yJl ^ ^1 4 jy>«-s a!I 

• ( ^1 4 • • 4 ^ia-^Jl Lijyl 4 ^L^PJL. 4 lyjjl * aIS’" lUJI <j 



* « 

• 0) j' ^j^s* 


V_... : ; ..» l l ^l ^y** t C.« jig lL 

J1 iiUVL c 1^ l5Ly j^jjt •y* 4 jL^ 4 minettes CygUi . aj^UJI 

^P iSy^z. ^oaj Ol • C.mjT'jV I AA^xlil LjJl 4 j^^; L* 

j>t^a}\ ^iP liA Cj*3 * ; dJL^li lVj^j 4 

/ T) o~Jl£JL 

M • 

t JjrV*b jji>j' Cr 4 *~ii> »J>*^ jyw> 0j5j) 

iCJxll <Jl«4-l ij «-i-* C~-5!-jl Oljji; ^ 

. ijli^llj ^ jiii oJjIaJI 

V^V* i_r^ J V~r^ jj^w (*-L*i L^U * l^-'j 

. o—CVi £-* 


( <ijyJ' jy*^) ‘krf* *»»*■ ^ 

Vi \jfj3 C Cng ifgpAJj^mA >— -Uaj (^-*3 Oli J_J^W’ Vi 

l) 1 . ^-v*N I y>,<a* ■*■)! A-juJ^ i_. j - 4 C..*. j' L*L c 

dJLAj , iSj-4^r\ J-aUil y rhombenporphyr Jl 

. \ Ln*«j 1 Ajt*^ 1 - -i ' ^ ^ j^^x-s^aJ 1 

( *5»^ jy*^' ) — *■ 

ouuxNt j*>u i*r ^ c. ; .' V' M *v^' j-* v* J* Vi 


( <£■!— *J <Xli ijjjijj ) Aj ^sl p-~-i ^jf' £J^iL IVji-^a-aj L* L3lp ( ^ ) 

■ Jr^ ] y jf a* jy^ Vr* VJ 

•jjiiJl j-iJ- j*-^-LU JL^P J-# ^ ( J^jcl~o lyl£-/» U^>w-w* ^yiajuJ ^L-oii\j ^ \ ) 

Otl>r La t mines ^Idi ^ 


_ > A> _ 






ji 4 j^UJ( ^J^UI J^Uit y (II civ ) C^jTtjsIli 

i^Jctiy c ^C&\ c ^j^Jil y^“ c la* Ip y*P A;[ . (<LJt!U) A^Ij^JI 

Oyr** L? a*>Ip c x^jjyb c C~>-jl C C-^J £• c jiOJLJI ^ S^lfe ^ 

. UIp 4-jJi u^Jj . jjJULJI ^ o^jy iJjUaiA ^Jp {£y^ 

c 0 »» s .»;pU c C~JW : ii>-^Ul oljJUll y j^S zJs* c dJJi iilv^lj *1 >-^jj 
<L-iu.Jg <_. «~>- ^\j-j S )I\ j g .^?T . C^Jb^ LjL^ij 4 

viJL-lc 5 ! JJi C^j^a-jl ^ jJ l^sAl (jp c Aj^oxil — 4j^bjJ-l 

\Jj> . J Puy -de- Dome ^y ^ ^y J>^> y^ cdomite C^*j jJl y 

4 4 o* <y h*£ <y v l* 

c 

t5 i>- ) y c ^ y\*~ ^y ^p ajI y c *b^~- ^?Up 

. ( 7 .v . 

-LijUaill I^LJj^SLc Sj_ I jf c orthophyres jJjJjji/l 

W • OU^U LJb- Jaii y>j c ^Ai]l C-Tl/Jl c jyj^ 

aJI;^L> . c^LaJl oL^AJt 

^b*J) o*i* <ti ^ c^AJl c C^»AiL^ljsIlj c O-JVi y 3y>UaJI 

y U aj yj J*U y O^bJ! Jy. 

t 

• 1 - l^J 1 ^ j*^*b-%** J Li 1 *i^ ^ 1 

y\j> ^ill cTufeux a,! i^aJl oli^Juil c trass c ^lij 

. ob^LJkl ^ jL>-Nl y^Ki j & 

jl dykes a_*1?U oIJL-j^ y i jy*^o}\ oJlA 

LL5 ( lAlh , ip 4 ^»j>«jJL • ) (^-iJii!l o*!>U^l>- ^ Aiil^> ob^5w> 


— > A T — 



ja '**ji <¥ J ( > ( ol_Ls<a>- t croute de pain jjH iff Li Jp aJIS^ 

ci3Jjj ‘ (£_*■% <J* jjjbP' 1 <A>4) 

. * 

(J £• Olj^SLw. 4 : .~i yiJl CjjNl JL>- (J Rousses ^j^Jl 

0 c c ^ 

Aj-Ui ^_5 o ^ >- L«a2j 1 Li! . ^pb/l 1. 1 oJ^jIaJI * " j L 
^ ^li)! v^-' C~Tlyj jUi-Jl C~T|y LiJ ^SJlJj . l^sl&L 

. ( ^^j\j l ^wjij c ) domes 4j^S^ll aIi^JI ^_$ • LlUs^J 

t ( i A JSw ) J Puy -de- Ddme <T Vj.i cp ^ JJ :yy cS JUI y> aLj^-Tj 

JlSy ijj Aijli* 4 <^1 J w— o- t^'^' y*^ J -V- 1 

01,1^1 J! 4 iUD a^-jUI <, oL**)I oJus oSt OiJ . ^l£jl J JU-I 

‘ 0* <^ 3 (/“* • <>-*-* J^ 1 

frUJl . " 1 ./->>- ajjL^I c^Utjjo 4 ^*>«iJ ImJ yll aL^JI (^Jdl i d ill 

. i£*JI S_JP Ak£j kJujJl ^.L-uNl 



( . _» ) ji 4y jfcjiaSV — tA j£i 


p— w- Lj O'* cil 4-~5 ^sJ 1 d-l* jl ( ^ ) 

• C-* - ^ £jjil 

. Puys Jl <LJL- ^ iiai ( T ) 


_ > Ar_ 



C-J;j;»UJi itilP — III 


J$S/ O- ■>' ^"j 4 j;0 » j - fr j b * J 3 t Ojl)' ^*\> O. -J^jjOJ' 

^l)l c IJLpU /. *\ * Uljx* jjbs^ ^ <-• t 4 jLLJ( jyn^a}\ 

• jy J* 


rili - I 

cs* **~£ hy^ <-*^y J^p y*j <• c^^jjJIj 
. y> zjJ\ j^a^ij j* j^tf^Jj!) 

I L jjiu oD 4 j 4>JU oljiij ^ ^Ui t iSv-w* Ljajl 4-j (wJj^Lyoj 

Jp ^ d ^J • ( I <■ ^ J^* ) C-JtT c OyL* <, O^jj c c~ i ~ p U c 
C-J^ i) Mont Ascutney <u£L-l J^* J^>- ^L^JI <w^S"i^Ji 

- J jy* ^ cjj :4j $L* c-j^-oj (oJU>ui! oLjN^JIj Vermont 

• ( JjLfr’ ) Js*^ 


HO PO 5 TiO 2 NaO KO MgO CaO FeO FcO 3 AlO 5 SiO 2 

\;U *j-u ^ j ® t i^n ijM r jX • tyrr r^. Xjxr >y j taoy j < \y 

• jH -jit >j©t tjrr .jA“i XjTo tjYr "ijt® Xj\r \o J y.^ J <\\ 

jjp c SJ“' - 1 * 1 p s— >>■ t >U* o' (jSLc Uuj Uj : 0 ^y.Ji\ £\y\ 

y 4ju*b ‘, ■ -- **- 4 a* .,^ 1 ' o' 

Ijjjp lib-' 0 _^j l^-i' O' jjp . iOO-iji V — * ^ y> l/_ll> U pxJO« bj^o 01* 

— ) ^-PJj L-AwUjP 4 «^all £.La>-^ tgjc* 

Jp <c^_ ^4> . U ui C-JTjSl' ji CJ)«aJI jS'i b jO^j / Lamprophyre 

± 

i ( O^Lili ^L^ajail ^ jJxm- ^ij> o-i> j*-Uj Ui| ( > ) 

^ * < 

. <^ 0 >l>- ijlit ^Ouj 5 -l>- ^Jp UL>-i i^JL^y* i O^JlI lp> 


— > At — 



j' ^j— J y* »" Oj . jj^ 

O^J <• oU*^- jt- 5jLp y> c^iJl 4 granodlorite 

j 1L*L I 1-X^Aj . UL*4 o^olSLll 

* * 

Jp Jpj^ jXj c^AJ' t O-^JU ifjjA ^ ^ djjy ) 

. ijiJl^p «JL5" c-i! ^>\ 

( '^-j/' ) C-jj-Llj jt t C-s-*)/' jt orbiculaire sf 5L*Jl C^gAHj 

jiiJJI i C-J,jiT t jj i~! Jp j&y* j* t ( HI i i ^ J^ 1 ) 

(J^“ £jA La (J y^JLA ^ I <1)1 jS' . 4*pl»cJi» 4 -jL 1 kZj\^ ^P l nA \)jho 

ILa Ji^ Jp jiiaj ifl J! 4 Epidiorite C^jjO^I ^1 ^ La 4 u>~S^ 

J ^>wa)l 1 -La A>-jj tSj>-\ ^ *>4* **4^ l3 OS" 

. X^U;y> j^UJtj C-Jl/Jl j/* j£j 4~i ^L*- Jej\*£ ISL-jjS' 

'^’ ^ jj^S ‘ j ytt> <. » ^ , :\ \ iaiVjii 

c o-Ji yJl jt j^UJt ^ LJLS" c-JLJ! j ajI jjp 4 5jJw^ 

jt 4 JjyJi ^ fj>- jl J*J il5"Li. Jp Ljajl Ulp vjJJi d->“ 

. o-iiL- ^SsJl aJI>- oJlaj 4 -ULjaJl JSjyJl 


£jL 5» £• 4 ^ IjLtJol Jil jl^ 

4 <3j • <-*ji^-\ 



^-L-JUl ^ : *s£j? jJLsA4 4j^j 4*44-1 C-J;ji-Lt ^4^3 O^VJ Ol t ^oCj 


aJUJoJl ^ t 4^a..*..Hj 'j*£ Ol^*^|U JjJ^- O ) 


— \ko_ 



_ r 


• J * 4 j A* '^Jd' 5 J ^ 

• ( j>w> Ji£ tSyr j* U>-b 

. ■ * It* :sL~j»j1 L^bhjL; ol jj^- • '»" a-iA -^sjCj 



V 44 * " V^" *-<■« ^4^ ‘ t F P : 1 1 . j* — t ^ 

4 II . tA-ii J .~— ‘‘T yA Jj Jj>- £4 Jij Oj-JV\j 4 4 H i Q.ji.lVi 

JA oLJj^SL- £A ^>r^rj Jv** ‘ (Fp) O' 4 ‘ ( H) ji OjJjAjI 

jsr-^ 1 ) ^r ^- 5 jl * HI » ^A ^i/ Cr*J 5 J— 5^/1 -b-L>- ( y 

*p£ °b>^ y ‘ ( J-s£ ^jv'^ ‘ IV 

(< 3 jj*M j* j>w*) *iM W- ^ — v 

j* <-^W» • s- 1 -^' a 4 u^~j* y> >w» y>j c C^jjjij^iU Jt*ij 
'•Aa 01 -<4 j& ^>t>- u¥f* J i*-i»U- -O’^A-jjykj J* ®r*^* 


> A" — 




^J^AJ l3 ^ £*U> 

l* IpjJ 'OcAy* A-j u<t JLJl <U»J . OjJLH Oj. 4«l«lg U^jp J^JLj cLm>* 

. ^Ul <1>^U j* ^y\y^ jjA Laj\ UIp aJ ( '/.IT — o\ ) 

‘ C&/- 4 ^ y-^J^* <y--H) iP* '-^ Ai* >>-4» lyrj L*li <J>jyJ.I JAJ 

J* l£-AH t 4j5)J^' j' C^UyU<*j|t 4i4 j£iij 

t>* £* <i>>* <^k> ^ ^ >*-* Ail .,^1 ^p\J cj jyw» 

v'“~ 4 jy^4» iiU*J . JJ%jjy.l «JJW» ol^jl y 4 ^Al ^UJ Jy«J 4 JJjjJjVl 

J l>Uy4 ifljj 4 4 £ jiJ' jj ‘ A^-'aJ' Obl^Jl (^1)' t> ‘ J ‘**jy> 4 

• J^ 0 ’ l ^ >_ 



JiUai ^1 iiL* Ju 4 i^yjl C-J^ £0^1 «lk J 4 Ji^isJ' Jl _>P-U U .*JUa 

Jp <£}U-I 4^1 itfjjM Ji t—— ~i-j ^!' iUjj 4 > S^^‘' £* 

4^x1 ) CyjjjJlj ( IV j II 4 1 <\ J-Ci ) C^utft ^ jjifli 

.(iroi 


a-^ 1£) ^ c UIp f\i OjJ ol: ol^l ^ 5 )Lp 

( C “■ 

( j' i — ajOjJj>- j^Upj ( jiji-b ' 

* 

aJjIU> olUj^Ss^ ^p ^-U-j Oy^ J a^Ipj 4 Sykib oj^Jj 

,*A A-J^llUUl 4-*Ui . t\$yM ^p^Up ^ OL^ J 


a jlpLaJI 


4 

i£$ C-jjjJbi (jy j^C coybliaJi c.bj-Ul Oj; 4 jc U» J,^ 

^ * * t 

aIjIp J — C i-X>- A^**iLU w*^ ^ O ■ ; >~J ^ 4 C»^ 

4^bV 4 CJ;ji^' Jl di!^ ^ LSi t j' ( jy Wl 


_\AV 



iJbr- 'i (jLrfWL v^) hjj Ip 

( « 

1^-wJLy Vacuolaire ^iyf- jl cJLpVI Jp ^L>- j^>waJl aJu ^Jx*j 


UL^I Sui cjuj^uil jt jvP clJb lj * UaJI olj^Jl ^i*rNj ^-15 

. *i, . 

0 * — 

■mO o*l>- L* ®/*U* oj^^lj jJp UIp Jjbh c-jji-Ul 

Jc*- *u£y (C-AaJ' '-^jby 

.^\ y^\j JJI ^ OUJI 

t Lj-b ^) c-~»i-Ul j* <£rbb^' 

( J~»!5L- j ^JLij : (LjUjj <J LiliL-jly 

J-l* L*jii ^fy^~ 1 0*LLj 2*^I i— . LjliiA 

. C-s-loH 'M ^ r^ 1 * • Cr* 

. oUJ_-y^L J Jmj l—fl. i> - \-Pr\*-j LiL»-l 


Wo 


T jjr\ 



• <£i oe^-^b 





- 

^T-: ev,j 


\ <\ • r />> \ o 

( !^5""N . 1 ) <JL«il ^AiJ^ 


— > AA — 



Jit* J c-ijiX'ill jyw> : 

t(IV t t<\ J— £-i) (J^ — • o-Uf') <^y*tiOl t( 0) Jersey J) 

C-JtpLaJ Ji 4 A-iijjJUNl oUliJu^jl jl j\P . y 4 AjjS^II j±Ljy^l\ 

^Ijlp (J Velay Jlil^JI oIpUjuI^ 4 ^tJliJI c? ‘blr* 

yr^ j\ iji) Puys <^1 iLJL. (. jiS/l J £x> O' y~£. . b-sf C— jJ 

oL^Ul «JU JLi*I LJU- ( j\S'I^Jl o'* ktipl *^1 • ( Volvic liLiJy 

* 

X^MaJl jjz- (jj 1 0 l;ji 3 L^ 3 ^>- lJ a-^U£ 


<Jb — OL* o> (^iJl 4 ^ * T ^Ip 01 ;j^ ( 4 ? 4 * Jt^") 

. £*** <Jp Lj/ 5 J 


^) a,UU v-U ^olc J^JtJ aJL~L* a^juNI ol£Ut oJUb ^jjjy 
ol^Uli .aU^I Ol^iSh jr ^ 4^3! op Oli JLi*- (bl^ jtf^l 

aJLJj O^j 4 C->l£til \^-J 4 4 APj** 4 A***L*Nt 

OlN ^jA culot 4 L±$A OblJL> AjtS^Jl ^>-IJlil JL^jj 4 aJLLSJI 

UL^-I dj£j 4 tillS ^jP d* ij AP^*o <w.l.,<aTT A>-jJ 

oJlA ^A\ 4 0)j]a>- j^Ai IjT 4 AjUU 4 jLwLP 

— # 

J-*- ^liJJl y* . I J-sAaj <J>jja 1I 0]^' ^1 • ( cumulo-volcans 

o*b 4 aj^UU . ^ o * ^ ^ ^ * \ flp ^ (^JUI t ^ 4 aJ L 

AjIju Jl> 4 AJL>-jil Uli OJ - 4 ( a^-jJj aJIp via^- 

4 OljLiJl law.^ ^. 1 j^- ^jA L^jJb" ^Jo-j 4 ditJL— 4 ^UjjNI 

\ * 3 ^csa !1 ap^- cJBj . Aj J b jj> aJLw* 4 ^ jt > J T C-JapIj 

\ i ^ 0V0 ) aH a!»**AI . w 1 i j 4 

^jA [fijj 4 c-jB^ U jJLiL aJL^JI dJut . ^li!t 


S jJ l^ a* IjUaP ^ )a wj» ( t JVjK" ) ^ja— . li y jL^Nl ^ ( ^ ) 

. Jju JLmJu ^ jl ^JU JL«j ^y* iZa\£ 

. ( pJTjiJJ ) 4iAji ^ ^JUaJ >> ulTri ( X ) 


— > A<\_ 




W ^ oLiojJl 

<jl 4 >c* ki-Jj jl I JL>- OjjliJi 

V*-* cJ-lUl tj ->Jo ji J-£-io 

a y£j j-* 4 ^4 t nu6es ardentes O^Jb^u 

C-l-Jl jt CJJL* 4 aJIp a,i^- ob JU-jt) 
. aLU - 4 * La 

. j\*J — «. <jL* 4JJ-b* 4 jL> 5^ APp*o CL-pl-b^ 


o> 

Lr* (>^ J^O 


* * * 


^jojip ^JUl dJUUj 4jjjdi c^J^i 

a>-L*^ £-*aj J^sAP <j X A 

0 [)l>iuijl CJKj . IpJ-^j ^jA |To A 

^ jwj 4 wL5i jj-^P J-*a£ 


J»i iil^i ^ <%*» ^ C^' ,JU J 1 

j|)a 7 4 ^iipL ilL^j . 4 ^?U^ <, ajI^w^U aJK^JI aJ£J>I oL-aJ>l 

^jttkAi ^jA £jA A JtijA iS~> l iLjji A^-JLi* 4 Aj<./g^^-l Aj^Ol a 1 jI-A A^» Jp- 

L/^U! ^ 3 j^~ l 5 AjI < 3 ^^^ AA^*jaJi 

* . 

S^IjlJI dJLpli (J^>- Li,l 4 La^ ^ s^ 

* ^ 

. 4-i^taJI IJia ^ Lj^>- 4 -by l**j oJL iAjj_>* ^s5l 4 <-L>«Jl ^ y^y* 


j^Ull AtilP _ IV 


JLJI 


Ipi 4_A*Ja Jj kl^jjjJl jtd ^>w» La 

. Lj yaj 7.0 * V A-^-jJl oJLa jl SJ 4 Ljajl 



« * 

4 i£Sy& — ^ y*-^ Cr* cf Jji^ 

| ( M g * 0 g 4 # 

jl £*j ‘ ^-?>r-j' j' ‘ U»i' ^L-l j^Sjjn £• i U^p j* 

. ( 1 1 «T JSo ) L^o. jt u-Jj-j 

* * . * 

* W^“ L^t-^ Jt JjS*y 4 c£--*S3j>-^ ^ J a-^ jj C-jliJi j*#i*\ \j 

Cr* aJoa! j^LJt j l^illoi *\Sj . Lj^aj UaJ p 

# « 

UU- ej o-sf-jl Oi— SjLfti) 

. ^i £~ji c iu jU ^ 5*1} ^-v 

Jlyil_,JI j^liJ iJlsil <LfL*-;^]| ( JJl?o5l i Jlili (Js** - <• Ui^j 

^ # 

4 & Jji^J 6 (Uj— ~*) 5 >*4 U^J 1 ^ 4 (jjL*) 

: (Cdtes -du- Nord) 0L- 


HHD 

PKy 

TiO 3 

NaHD 

KK) 

MgO 

CaO 

MnO 

FeO 

F tO* 

AJKF SiO 2 

» joY 

•jA^ 

)) 

YjYn 

• jYA 

Vi * 

^ » jO » 

» j « 0 

^ jl\ 

o jAA 

t 

^ jTA 

• jA> 

> jA. 

Yj©r 

♦ joy 

Aj"lo 

Aj^n 

•J*° 

A jAt 

> 

< 

*> 

« 

t t YjY » 

‘jY 

• jA ^ 

> jA • 


•jV 


^ « jO * 

*J*° 

^jV 


YojO o . 


4jaJUJ\ oLi-t 4 lpj*<£ 0^ ! 


j jy b** JJ- 5 !^ Cr*J 4 dl 4?-^ ^-^j' °bj4 

JLK^* ^ 4 W . *UaJI ^JaJ aJ 

u&*44) 4?^ vr-^^ 4 £/^j ^ 

Jj-jUJI <J* U<aj[l J-IUjj . Troctollte C~J ^ ( Jaii 

4 ( 1 * ^ 

bs^!> . O^Mj 1 ji J^ij ‘ norites C^i (*-<1 C-Tlt.-iVl jl cC 8 -^' 




j*j (yL^- — Oy ) v_JVl J jy^A^y yi* i Euphodde OJjijSl' U! 


— ^ ^ ^ — 



I <Jp ^y^y ^LjUaII j ]a r mi . ^£jjjy j-4 ia> Olij 

jyS" >w* yj cCjj^Sy^ Uoj^ yOj >U4 ili 

. aJUjJI l^jy*i j jLijoNl 


oIjIaH iijyil ^lyNl l/* ^■l'***^ 

4j o^ij (^JJl l jja>-)l\ j^llb t^jl^ l|XP jLi^SNl S^iS - " c jylili 4~+J^\ 
jl c^I * ouralitisl 2LJljjilU ^.^1 Ji jyUJl ( Jom jtt I j^j . jy waJl ©Ju* 
ya>-l Jj-jjA*! ^ Jy Jj (^/LjjJl Lla ) 

Jy*^} . 6pidiorite C~j;y«A-~4 7 * ~^ - ( jl*^y^ ) <4jj^ 

* . # 
oU^j ( C.- « > ~^1 ^ I i*f^y * &j yd >\ oJ-A ^Jp \-JIp wLjy^/l 

^P jL.Tj.lM viJJjL-Sj 4 oJlA f.UJI ^JL^Jl ]a jj . C.J^Jl 

c ij*XiPj , ^i^Jb >1* y j^ M * jy-^jjy^ 

a^L- A^yJI 4 LX obyU Ji UUm c^UiJ^b c JlII jM 

. ( l/ JL^J1 oULj ^Ju~* ) JyLJl jSLiJ 

J 

t ( saussiritisation Oj — ) C-^wy-. Jl <Jj->3 iJU- j) 

lylS'L* ^Jatuj . C.:i:ll |JU*IS~ »;•/«-* $ .aL-dJl ( _j»«Jl| 

* # 

dr* Ua-U s* jli yy tC-4c—_j-- y'i' cj ‘bj-*—* 

• <^^>«_i t o_^~Si ( *•!>«> " ( O ' •• -j jj 


# ( 

y serpentinisation «5y^jyJl» i-J-l yw» Ji Jy>Jl jli I yij 

. ( ^L* ^ t^ j y**-* ^ jS* i-X>- A*jlJ* AAiJ^ 

CJ-sA>- . A-ji-1 y>«-s^ cii Jy^ aJI^U Liajl jyLJj^/l <j\ ^ y-j 

. ^ymJa^J! ^L«sa!I ^ lyji v£j Jl^P^' (J Otol>- 

ols^ypl ) Ayxy^ ol^li Jp ^Jy 4 jy^ajl Ji Lf*y 


— \ ^T_ 



Uajl Uj-J ( S. Caiilfcre jo€ . j> x* Les antigorites 


-1 ki 


. ( serpenti nites 



: jL)Uj c II . (A) 4 J^ypr% • JLr^ 4 1 ■ jf ° ^ 

*]aAt- t in . ( o^jJl ) j^js^- 11 ^ ,^r* k - J b^ 

O-ij-LC- tO 0^*^' l*J 4 CA) C.~ ;> *^^ C (o) CjJjjij ! cJj^J t IV . ,j 

^>1;1 Ja-^j 4 UIp j^jUJI cJJJd * 

£ * # * f 

u,^ 4 *w -lpJ i 4 *j\ <5 -X>- LI 4 A-3l>«JU*l ^ 4 APjJ£* 

* c t 

OloU- j£ djLp La . ( Jj;jVl J ) C-Jj-b# jl . a^L-1 

jLr^ Ctt j* ‘ jSx>j . AiJjdi jl 4 ^- jjli Liu* IA 


_ \ ^r_ 







A*UU jj C jAil; J^Ip t( J,jb/i <_ r ~A^\ ) ^j^JUl 

^1 S)Li»Nl i Lm*j ^1 c ^sS^LJI 

j^Ip t i_jS/l J . j^UJJ <J^ Uajl ^ ^Jl c Ol-LUj 4*A?Ul 

j' ( Ji *j*y *jy^} j*p\*A 
tjl j>p c ( Qro jj j^^J ) a»c* ^JaJl <o jj^- jSj c.^.ytJl j jyjliJl 

^Jp cJLtfl ^jA ol^-j-^aj a-J-I jl (J>i a!j_j>- U LJIp ^L^siJl 

aAp l ^ jll^i t A~*«w~J Cjf.L>- \jLA C OxJsL«»» 

• jz*^3 • ( V ^-rrO^ ) ^ t S—^ 

C->li c bjjjl <J c C-^"U t C.. ^ ~. tJ l 4iiS^ ^ ^Jj^~ <jl 

« 

• ( * S-^' » Os^r* >*i; kii-j C j>» — by ) aaJ'j oUlyb t ly>-)\ 


<£rfr^ 0 r » ‘^ 

• J> W 


( Mj* j>w» > Xg-p- £>\£ _ o 

<jy /w> yy ^ib?! «Aa 

I j jt^oj i JupU! c intersertale <T) i^jLidti LiJl ji Pi 


Wjt £il* - -*■ 

— bwaJl obJj^-* 1 ^ ^1 c <LiJl> r^b?! s-ba> j-l^y 

<*» 

SjLi»J ^*^ Jb cJj * ^ -^L* t ^ t Ao* .^gjl 

jVf**M J ^-4cJj*^*J <**> s^' >W»J' Oljlii (^^UJI jjLill v^>‘ J 


4-JVl (j c O^LaJl j -^jcj^ . iJlTVb (J^aUUI ^ ■ Jji J j ' ( ^ ) 

j^ai\ o J. ^ JV' ^LLaJl ^*5^ -Lai . c OjJ-^ t C—J^ I »-L>»^ — • ^sUp 1 P JP ^S" 

^ i ijCAiJl U* O JL-Ja-J Jj < 0 * 1*11 iJlfcj . tj^ll^ j-jaji~\ 

. rttronorphose A^ilJUjl jf 4JUf IjJ aJUu«J <i>^.».T jS ^.1 l* 
jl 0[;jX> ^ l^j Olplyill C-iUl ^LLaII ^>* ^jL 1 j> Olp_jl oJlfc (^JlI^J ( T ) 

• ( ) 


_> <\t — 



*->- c i.o./gpl «Jbk ( j^Lil! JT j* c ( II t o T ( J^-i ) 

til «* 4 T ( 3 ^ • V* SjU-' V 7 ‘ W* W>- 

^~»ji jbtj i (III tor J&i) ophites C *jj}\ U! . jjL Jl *Jyr 

<yj A^ajsJ Qjj l— iLy U UL..! c ^ 

£ ^ « 
4 cil ^ ^ 4 *^***^j Uilp 4 ^>«-sA" !*XA ^*y- 

LljJ * <wa* . ci^^* OjJd Jj *Up c Oj-U-j[ 4 

. Jjy u\i ^ AJU^*« (J <*+&) iiiijSj 


t t t * 

viJj^UJl y> S^b y iy, jlAo JA £^y IJbfcj 

. (II t or y*~^ — jy jy^- a1i£3 j$*t c£Jl!l cVariolite 

* * m m \ * 

UL>-\ l$_ vA* « i Aa^dU 4 aJaJp cUlj J>lo £•* ya>-l y ^>x-.ha11j 

« * # . 

. a^pIa^ A-*jjJ ^ *i ** - L*^*p ^ ^"IasaII j^y j* 

^-jjjjJl tiJjjjli r — ~^ !j . ob-lyJl -^— -j m—^jijyJl Jy oL>- 

# < 

^ yy A_ij AjCJLdJi <^La>*JJ1 j^jC aJ'V c ajV^J/ 1«xa Durance 

* c 

A^ . L ^ a'^I' tO\ „ . /3 , < . /? (^ ^L-sA>“ ^|Sw- ^P i'4i ' ~^~^3 ’ 

o 3E" jl ^Jp LiAry* c Isere jJ-jNI 

y^ J~*- br^-L* ill^ y>_j t 4li j<4 Jjj-Jl o*j JJ iiyuSv* 


^ A-^U>< JLil a la .Ip oJlfc JtJj 

* . * * 

Menez-Hom J-sV* oLijiiil j* <Jt. ] a> LjL^t Aiil^u 

gbJ^W'' .(| ^jL? JJ yy tUb^ c3 (^jjiL-Jl 

jSLio ‘ yyy 1 Ji)^* ‘ Lr^*' ‘ ^ y*^' 'jjy^* ( ^-in!) 3 ) 

4 A^LJLlI ^1 4 -w-Lpyjl {m / a *°. OlN Oj^JJ . OLjg j *CL>~j* jl A-A-i? ll^P 

• t/s»>' Jbb-i *M ‘ '- Lj -il j' grPp-' ,>^' .^iloSU 


— ^ 



4 Luaj! [ l-XS-Lfcj 4 jJl ®AA Ai^ll j-5J-J 

<-*y)a. . > ^1 ^ t A-JJjjjjJl Ob*>Ui ^ LfL^i 4 jb>Nl 

. U^j: i^waj ol^^L* ilST-i <Jp Ub L* j^j ^ jjt 4 ^LUaII 
. C-j^o 4 ^jcUUJl oLN U* 4 Oy®^ ya*> c£y AUJJj 

< J*^i) t a-msa«J-*1 ^i\j?lj l-UJ £-ib*l aJUK^ aLAL* 4 g*A Ua Jb^y^ 
aL m JLwJI dJife . cyllt AiSb a^IAVI SUjJlJ* ^ilc 

. cJjb 

OjjjJJNL U^SCLj jj.>gN j!AS^-%Jt e-i^ C-j)j^l^Ull 

jA^' y* jj^!y^' a 4 **r^ °b^ t^jy £^y ^b*j . jy>|/*ii 

. ( olyjl c-^r J Mor6e oj>l ) ^ £0*11 

bssalte \ — sJjb OyL-JjS/l J — La gA — » c <^^!y* 3 ' 

^JLU jl 4-^?; ydi lOsj- A£yi/y *ibU AjoLw jy>%^ iStjbj (IV 4 o Y ) 
b A**jgi y^b*Jl cJJJj t *}**) 4 J-A y>w? aJIj U cJjlj Juy • g^p 
oi^uaJi o^j b gip ^ 4 c ^u^jt 

. c-JM> c~~p11I a*>-N oljii sop J1 AiUNl 4 ( olyblt gl^fi 

O^j 4 ^ A! I 4 <j\s^At (J obA)^** 5Jl^ g yj LAb ^LLsaSI O^sj 

^*-*ai cj^gi ^y ci ^ ^f~ b»b 4 ia* 4 4 -ApVi gp 

. y^-soU ^UJI ^ ^ *a :T yAl I A* ^ *L^j c demi.deull 

b-LP ^ r ?< /a j jJl 4 j Ljua>- g)a ; T l 5 b>“l £-Va+^\ oig^^w* 

4 ^-LasaJIj 4 ^Jp 4 ok^ b| bi . ^ gy^ gb^ 

J 1 JJL^' ^ — ^jb ^ ■ ~*Q Lcmburgltique cJjb {S +~* jU ^L-I 


• y y' ^1 y» a c ' > 



Cr* *r*j t£ ja JULI (. ^ a ^~\ c^yJJl 

‘ cJjU : £-U^Jl llfc i-fcJfl t_ — CJjUl ja fAy\ (Jj>-\ if*- 

JA i^Us ol )jL) (Jj >- 1 iJliAj . cfjdjl t <■ v 


jirJiiJl cJjUl Jp mdaphyre jj^L* <Jai] Uaji UL»-i jJLky 
C-jsr-jVt ) Lijij LJti 5 J — -li t c£j>-l < 4 >- ^ t JiCj . (Jji/l 

iJljjJI j g t C— • ( Cf~is^ til 

j-flaj tl-s- ti-s-Jjiil i_jStl ^ £_iLi cJjlj ^ J* t(I tor j£-i) 
^>wail . ^LJJl JjLml LL>-I OlA-JaJi 

. ( - ill^: 4J cJ>^L,A[ oLJLL j-*-£ 



(II) ‘ < ! > <* 4 *-^ - 0 r 

4 l/V *L *»0 


* * 


^L-wilt ijA Ja— i t Ljsul L*j 

cil S;L-^- £> IlJI 



(J* * 4*l*sJ^ £ j-ia-U * C-JjjlS" Ji 

cil C-Jjg;li 1 st* Jj^-L jo ^/1 liAj . <J c^JtT a 1 ST-£ 

* 

t taJljjJl C*wSj£}ti -{ az^aJ Of.L>“ La c s-L^lu ol^ JaJL*j i Sj-*-A-l 

. C.i-.Jl Ijjb (Jp Ljaji 4jjflUai jjl 


_ > <\V_ 



^Li t 4 oLjjJ i UIp oJLa oIj^SwnII jj>%^ O^SvJj 

O^j . ( SJU-I ^IjU jjsr- 4 -L yui ) 0 U>i j\ C--Liljy 


‘ a* %* *jC* ‘s-Jj-^ 1 * * Jj** V^' J<^' 

S-U&Li jCj vj i aa..«.«J 1 jil ^t»l: i* /j* <^s~yii\ 

jilsy (HI to! J^--) i-Loi/i iiJJUl ili£)l ^ iiiilj cJS" ^J| tiJl^jJl 


( jj-l ^1* JSLio Jjli ) j^ialt Sljjlt t JfUiJl 



1 1 . ci jV — o t J — S^i. 
U^JI ^ a y ^Ljj ^-U. 
^LinW 

til . ( B ) iojVl cJjly ( B ) 
<Lj c III . cJ}Ul ^jA j^^y* 

J 1 Si-J> 

j— flsj 5 j^— <-Li* i 

* u* V!y 




4 olj^t 4 o! j— >- 4 3jj& 4${£ cJjUl J-U> l ^*. £ >3 

Jtij . 4JL ^g b/l 5^-53) ip^-il jLl Lwta 
^1 ^ corddes <lJL>* ^ ^p L^dL* ^1 4 4 1 — iy** 

^Jail i JA 4 ^ -Lj 4jj^— **-• ^l *- 4 ^jIa-^ 4*.] a& +A 

c-iUail L»l . 4 -flja;* 4 ^ Sciarri 4 ^jLuj l? Chcire jyi J^UlIj 

« # # ✓ 

i>-lj . pJLw- oWj^ dJL^a-Jw* LlijL 4 trapps 4 -J^sJI j 4-z)jUl 


1 j » 

i>yj ^ OljUJl ja».Jg jjJbj (OULiLiJ) O jfyJu\ l^il ij i ^>U <aJi>- \pp^i I aJJk ( \ ) 

IjSjjlp O^jJs ^sll 4-lJjlJl ^UaMj jLcj LwJ ,ilta jA$\ . i**)U ^ <_■ 1 .sa"> <-jipi (^A3l t >JuaJl 

. aXi^Lj 9 ^iaJ ap-j ‘ _ d JJ 4 Pp«J 


_> ^ A 


siAj .(II tot J_£i) l 4)j3>y uJi pVI Jp Mj 

^ 4 L)L >>1 c ^Ja-^ ^|p 4jj)^-p 4 L«j1^ 

o^«*J0 oi^LJ 4j??*lj l^l jJLj Ji c ^la ;>■>*»> y t3jJ5J* c.» **«1 

^ i o| . (M l^JLs^J *Lil 4-£AJI iii^JI 0-lb->- ^11 4 courants de convection 

y* ^i^>- cJjlj iJA c3Uaj C^- l*jta j$ bj J>1 1-^* 

4 Limagne ^L*JUt Pyrites C-j^j L»i 4 cJjLj ja 4jLk <u~ij 

O'Sy Ajlic ^rjj&i) ‘ (_r-^' tij**- **0* Mj^ obi»- 

^ * « *"* 

^ c.» «*j 4 *r|jk ui^'y L*a/l 4 maare Ji*} IjUj . { Jol^ 

• 0^1 Sji>- (U tSy>r 



. $£\ ilijiN ci}Vj <& oCaM C i'iV — »» j£i 

• (^dA* J- 5 y) (^5s^ V>^) Limagne OW a*U- t ja-J' J^ 

l$iaujl >*-? Ujb aj-L*J> : aJUO A^JaJ' J oJuJt* *^ryj 

• (J* 01 JA 1*^J Ia>- ^Lsiaj^l 

. dl^-l O' t j-l>L* yjj> J <;5Ua>N\ l Jy\Ja]\ t c J~i . £ OL-ly jt^l} 0) 

.JU J_s-u -by Nl JSLu (l oUj/il .JU ^(T lij Nt ^1 . >xg o^Ly -J okJj/il 

- WM’* 0 t * L*\^ 3 ^aU i * cl 

•("<”■ J<^> ‘ ^ (*»> H »>' 





cJjUl ja JLif < g)ljU jjjf ij (Mona Loa) T^l Ojll OSy JP t Li&»j 

> ». 0 

y jl Llij { t * • • y ^jAj (J* 0 ^ 1 *' 

A?LiJI 4.<a.Mg c d£^Jl <Li!jUl 4 IJbl 

c jtijaj <1*501 Sjo*-* . ujTl*Jt <^ ^ 4 

^ 4 ^ "* 1 - - -- ^*~ <^L)^ AlLw^ J1 in . a . 1 1 ^ 

V* J»jpt 4 ^ A © ^ ^lp (j vI***1j 4 \jj* { y <fj^~*** . <^Nl 

r # I I ^ 

^ ^ JjJL^ 0L*-l OjvJT" A£yj ^JLaxJ Ol**^il dJjb Oli 4 l£ <^->- ( j^j 
0£*^Jl l£*Jl oJUb 4P^* jCJuj . ^ \j^l <*mmwJL ^S3j Jjlic*5"" 4 apL^hJI 

^JiJl 4 jLf^aiNl surfusion ap^JJ iay «iol>- J* 

4^1 ^1 <JiUt L J-i . *lll jl£j Otjlp £-« ^ <jj\s ^0»i zyrj (Jl <~AJ ^ 

4^]^? 4j>-^J *IaJ( ^ 4<L^-I ^ <^AJl 4 4 Ol^UI di*> 

y {g jJl 4 y 4jL*-J? iS^lr - CJK^ li} ^>- U \ jjbj 

. ^Ja>- 0^-ij <Jp Jl 


4 ..w J? ]fl)i oJla O Lp li Jij I |» 1 *> ; 4 ,^Cji\ 0 \p\$ Ju^\ j*P 

^ ^ 4 ((jSl^»|j iJUjiJI l^yil^AJll (£jy*l£j| JJ U JL> 4 (jii* 5 ^*) 

<Jy '*^aj . d^ai- ^ i«JLi 

y ^_Ja^j 4(o^\ ) xjlAI jw^JI ^JjUl — SjJI 

X+i JiJ T* jtTlj <4^>o- jXiij T ^T 

J^>»j . <JjUi Vicentin jU^J oUUJGl dJUiSj ia^jSll 

4 ^ < y % w yajl 4 jJ^ll <l^Jl j 5 ^Jb r ~ll IA ol^ 4 

JA» ^jwjJJl i^ L^a Al cJjLj <P OjJji 4^*01 4 cJjUl UajI 

j 1 1 o i J^i ) ijijVt j»p- oaj jio; aij ^ij ja ^o 3 l t cJjly 

. ( oo 


oLoJJ ^Jju i yXk> jl LiJv* ^jA l_..1pV' ^Jp y ilJlil olSi-uJl »JLa £\ UU- j^JL ( ^ ) 

. V-ULH .. i~.\jJ\ yS\).\ JpSlt 


— T 


« » 



. Vflfc ^ (tnppa oN jl ^ fcj^UN V,i*k>i\ i\Jc^N on j£Li 


4jI j\p 4 Ja~«o jly^t L>i,)a^ ^L^jl'I O^j JLi I 0«iV|\»i\ 

c^-iJ J1 i£z)t If 4 (wackes basaltiques) l -JuL“ JLitj LL*p I OjJxj Oi 

^ « i « j 

^Jp 4 L^l c-^j-w-JK^ ^i>- jl 4 ( cJ^ 3 ) 4 j^U ji <**** 15 ^ 4 JU olSJL** 
j>L*j j LLL- o^pt Li£. jlDj . ^>^<aJt oI^nj ^^Jlcj ^4. .^11 oljLill 

ol ^s 4 ajjIjII ■>%)( ^ J\ 4 jl*j U-j t ( illjaJI ) ^JUll cJjUt 



. i^ 1 -j JL^-I ( plwrf jJjt.ll ) r Ia-m^JLI OjliJl 



I jj>waJi 






Uil 







— Y • \ — 




1 * 




</*} cijj' jl <^jj cJj-liVl ) 616 olitiques C~~ 

• (3^*^* J-& -C' Ifj OjSjjJl ( Ut4 *y^ 


* (*" * * „ * 

4 **W> ^ 

J^iJ' S- ,,,, * > ' 2 - R -* J ^*~ 4 ‘ ( > —- ;' j - ' - l ‘ <—*#^^ ‘ Cj h fi s ? ) ^Li^aJl £jjJl 

cc^-aJjl ic 4 lt 0^1) ‘kis*** — Aj-AjJj>- y**liP £-* 

. j>u*^5l ^Jp ApLj ( 

l j^L/a 7 ^ill t SpUl 0^1*11 ol^JL* I I^Jaj i*Lfc jj>^ai\ dJj* 

0 . ^ * * 

4 1^*Xp Ip* ^ ^pll c3 ^ l^l*^’! 

LoS <j^ C » g oyJ l 15 Laj . 

4 <^*^' 4 C^j-ILaJK^ i-j^p oljli Jp (l~ 2 * ) 

4 ( J W ) < *^**A^' ^ ) iylSLlI ^oli^ . JUJI till J ^l}AJI 

j^-U; bJli l^>-Ij ^(JUjjJI) foyaites ^ a^SjjJ>\ £*>1^1) 

4 ^* ^lySll Ja * J ^Sj 4 (C-J^< ) £V’l 

«£» li[j c IpJJjJp 4J>w< -1>- IjJ _ ^*J^Jl ^IjLsaHj jl dJub 

# . , ^ « 

• I 4«k?W< «A^’ 1 l^* 1$ £ 1 

uy-^-V* u?s«s 4 * y ui-rss*^ ^J-i^wJl ^Jj U-j ijjjj 

: IjUL^jly ^ j/p JA f C JUj}JI 

Cl HK> P Hy NaK> K*0 MgO CaO MnO FcO FcK? APO* TiO 2 SiO 2 

jUT Y jYY >‘T AjOA Vj‘V *jon YjYfc *jYA Y > jAY \j*T oTjV\ 

>‘T ^ jOA jUT ^jY A IjY^ *j^r • jH . J ^ < \ YjYl > Y t i \j*T ol/. 


il i 




m ^ ^ 

1 ^ U IjJlp l^-ll 4 IfS^ L* 4 ^cJl^^Lh^l 

4 £. J-t*^ 4 ( 4 (J 4 -A-i^o jl oJI^j 

• £1 • • • 1 ^^ 4 4 (J 4 ( ) J|;j^l 


’ — T • Y — 



Ujupj . ( COUPS' ) ill <u^ UL*-I jjj+«a}\ #i> Oj^jj 

OS' lil ^ 



4S^U&1 <JaAj d)li £ L*P- JLil ^LoJl 



t II .c~~y tL C^jt t A \*^ i H 1 1 C- 4 y^— ov 

<j* oUJj/Li £- Jo>p C**)Lp.> £* C-~yi *- L 4 ^-r^y t A t ( u>j^) 

• ( -V-^LH ) *^— ^' Jsli i j>>b^ 

4j>«4i& i«~*- *riU _ <*m* 

cJWl i Tlngaltes C^UsHT oy jy>w> ^ ^ol^l oJLa 

t ( Pic de Tinga Li dL ) t <yLJI 

i^Si\ t jjU^ l 3 c iJUl ^oWt J1 y 

. LIT do jJ-I ^LLhoJI aJ l)^j 



O* ^-aj t(I toy J-£w) y C-Jjijill# 

y <Lob^ ^Jli ^9 a 1 ST-S> ^p Lob y la^ c (j\La-*Jb 4 jj>*dll 

<>* * (>^' ^ <yj) 

* * 

(^yyL-) ^yj' 1 ' ^L-ii c/* ® o^yio ^ c-JyyJi . o^La-Ji 
<- <yi vr-y U y)l t *b- WLM dlsJj,£-U* <yp ^yt-L-j UP>* <£ uA^ Cxh** 


_ r * r 



J 

JlA 

V* j! L*Jl* d^iij cr JL~Jl* 

oJUfc JjT i>J 1/ ( er l$JJ ^ ^i? Ii| L»jJ ( ^liJ^ i^kijip 

* ^by s~^' J* J*** 


jJLtt <1^- U i s j%llJ\ i-JI oJU 




V*J C-s-^J oli cJyy ^ Le»citophyre jJjSr-jUl 

o^Jb yisJ c y ^jsLajJI ajo oLj^/L ^-UuaII 


4 LJ ^i>-j li^Pj 4 AjlUU olJLfl^ 4 oIiJ^aJI 

<^\ iJb£jl J IJbr oJLt VI . oLJj-Ty j\ Urf Ui> °\ju^ iliC 

<s£p?r 4jJj)~* 4 JU~* 4 ) ^JpVI jy^Ui VpliajJ d-->* 4 4g*w/iJI 


• (£1 • * • jj-My cj j^y <yjL> <• ^ 


lyjj^\ JjAil\ ilSlp VI 

^La-^JI l^j < J-i V> ^-ill 4 6 Jjb 4 <C*»J i)j£jj 

• */ 0 % cil t • 4 y qUmaj 

(^S/ 4 ' 4 A~jpJI) ^routes C-Jj^sl* ^ £*\S\ 

4 Ijl>- <j)Ux^ ^LJbT 4(5Jl>miU olNjJI 4 ) essexiles 

^•U^xj L‘V-I jil i^j Jp Vi ^^aJl — <^-^£11 ^U-^aJI 

*£!••• u>Vb' ‘ C^jf 4 ui4*J £• 

Va^V £• j*Lr» V/* jyw> 


■M'Jj * «« ,‘.,n ( \ ) 


— Y • 1 — 




I tfphrites C^AJ ids- ^i\fi\ 

*y-^ j' O^y ( c~j'jU' j* oJ-lp y^waJl ) £• Lji; jTb oy iji ^jds- 

* 

(J* j^>waJl o Jufc t£>^J • cJjUt Jp LpiXl 

U^-r^j jt^j) IjaX \j 4 Limagne OUJJI j jwt 

. ( £1 . . . ^Ji\ J)\ M ( obJULJ ) tfJ ur 

U* (II 4 o Y Ua*l>- <j 


4 SjAUi> 


U*> 



(^^Uj Uj 3 j^>wajl C-Jljb j* Al#l 

ob^ij iJUk . ‘ * — •■y " i ^jA ouy* o-ip i^,xjj 2 y.jj yjL* y 




®JJ . V 

m 

0 

jj—>% vflji 6»XJb j+.tr.,+~5j l ,~ {j* aJaJLp OjljAJ ^ ^jli 


Mi 


. Apl **/l) 


cJy&l &JIp _ vii 


frl *i i « * I Obp-Li^aJl $ ‘ -j-l^-l a .^U Sj£- Lu& 

. dJJi j* Jjtj /. 1 0 J 1 i^ytU tr JL~JI i~J 
a 4 t W* >w> tiwsP' cJj£^l Jifj 

‘ ^bp ja»i £• c (ji^T y t^T ) ^yiJi jU-iJ' 
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aj JU J l>- 3 jU_^ ^JUJl <3 • J <-... .*> 

A fl l ad l Ja-^^ <jP \jy5~ -la-r ^ 4*?^ • ls*'^ 

^iaa aa-aJI ) SJLm^^I j( jL-jUJ <J^Jl I j-— -£ l)I C^^3 

cAj&JS *bp[ <3UaJ jl c cimentation aiLL^JI JUaJ jl j ^1 <3Uai 

4 <Liai 4 4-JbS ) aJu J^Ua JUiJl lJL* J JLf Ot ^j^Lj Iu£jCj . ( AZJ? ja&j* ) 

^P AjfrU aJJLaa oLSyy obL*ji 4 oLo^5j 4 0li^j c (l/'^ 

^p Jil 4 UIp oJC^ IjiAj aa>«-L ji ^Jill^ aa-aH 3 jd\ oljK3 

AIicJ 

» 


4 (J yJi jij y*tji t,y* i£\ $ o^VaIi ajjL^i u^a c-oi jj^ 
s6cr6tion latlriUe ^JUM jlji*}M w>yb IpJlitj : oU?y SJLp ^ <3J 
jlj-*l cr 4 f Lr 4 <3-^ JyJ' 01 cSji 4 Sandberger jgLJ 


£A S^aLa aJU> IS ^4j 3jja!\ . dLil OL^r ^p £jUI Jl 

jtsi ^ a_!-W c^J aUoJI dJub 01 Uj I jut . ajjuII ^11 j* I ai* 

<3 c*>L* a;ju/ oLa JJ ja Per descensun t ( j£ tj_^* JLib t viiilli-l 

(_A*i J-~A> ^ <■ 01 . Ol }K3 Jp SyU- ^la^JI j_^w> ^0,5 

* C 

^p oIajJLaa LjU^pV IaLc -LiK^ c.. **>J 4 ^L^OI ^y* oIa-s^j 


^ ^Ja ^P 4 — j^aJI A — s-^lj Ljy J Jjj-Jt ^Ua^- £y* 

auL^aJI jtLil ja JjaJLS Aj^iiJl S^lili t OL^cU J oi>o c Per asensum 

aJL- ) ^jU aJI^: U| 4 AAi^L jtldl cfi s *+£ ^ 

^aLmmSL jt 4 ( 3jjd\ c)i;^- ^Jp yl 4 SpL 

JLii 4 JL- jr jJpj . J\e>-Vl S^iS" 5^>-Nl A_^JaJ! «jubj .sublimation 
LJJl^ l)1 { j~m 4 ^L-o-Nl oJJb JLaI^I J-iajL 4 \~ijf- L^AjaP 

JUp 4 J-i CJL- . —A Ja>»N JLii ^ min^ralisateurs oUjLa^j: ULj^I 


— T > A — 



j*j >>»>■ j* X;J6\ Jp till jjii J**- ijt-\ »j\y[ 

<JI cJ-ij c Jb^lJl Jbu 4 o*i> jj c ( *\ T ) *! tj****** 

^p LIT aAj^ia (. <J OjjJLj l^lyu <— ^*^1 ^ j^Vl «— ijJJt 

oJl* ^P 5j_£i Jl>-U IJ^j . Aj^uJI jj-*aP (J J-* Am** ii j^UJI ^/a** 

^j_ijj c JLAj l^>*^ ^i>- Cl, S, Bo, FI ^ <— 

f li Jiij . ^ t <oj*^ j\P oLi^ 

anhydride titanique jL~Jl jl p *L«M» £• i_^ Hautefeuille 

jl~JI jlp frl^ta <o^»Jl C-Japl *Xam : frill <jA^* Cf* jW lJ 

. APjj /Si Uyl 0>li5 ^^1 frill j\A JLxw-l jl J* . OM' cJaPl (^' $ j^-ll 
jjp 4 aJLIp ^laij ^ja JpI ^>x^il frill jliA *■ Daubr 6 e jl dJJi 
jSj • * ^ 5 ^*-^ ^Ij^Ij Jp L j^ a>m c jjJ^ai I jj^ *J£ I 

ojj^L J* Oi 4 ^ AT > ^Ip JL> 1 414 ^ ^ GayLussac *JL-jJ ^ 

<j> (J^ t 4>i-^ill cJ^jjJ 4>^-i (jia-j ^Jl 4 C..«»« > *J^I 

. frl^j-l A>-J Jill >■ £j>x+**A Cj^jjl *Aj*I^*I 


j£jJ' ^.xp -x^-Sjl 



OiU 1 Y 

Jp ^ £ v$* — 

JPb jJjc .oUju^II 
A*-jJ Jl 

l^bJ i jjL*N j-L** .Xj>*» 5 ^1 4 ji 
• Ji* ‘ > * M jjb J**- j* 
jl P> .-u-ju tr .ftUi cY 
^l^>JI x~S$l\ 

jjiT cH 5 " * c/* 

.(^-^--'-viHn *U 1 


Uifc jl t oljli (3*lri 1 jr - ^^ j 4 t c j^ ( ^ ) 

Ji; jU 4 JU-I »-Lfc ^ J^i JA Llj>l Uj*p jp frU.1 jli^: J— -A J 


jl bl 


. jjbdi ^ bi jo_A^ii ^y**- . 


— T ^ ^ — 



c o^jit 1 4^>- 1 o^b** o^j 

j^O^-saJI (J I i dJLli ^ 4 L^i-ib^i Vj 4 ObO*c*jT lOajI c~Uo Ji 

. JL^bU LpIiO^I 

t3 oobo**J^ a^-j^-\ <^-^ojl aj^b~ oj*p x-lll jb£ ~)3^ 0^ 

3>LJaJI oO* Liw» Ol L0aj>l ^Jbo lojj 4 Joi-I o 5^J* 0i[ 

Zj-xZ Jb'JUPj CC r ^i i“ fit i a i U <2jJb j O^j Uxp J~*aJI J 4 II J 4IP iQ.»«-Jl 

<P^ll oJjOO obOlOy y* {LS)1\ a Oaj . obOlOy 

<jO*-*Jil £* bOta <Jbl jl* <*0?^l SjJLaII j ^JpVl cil Ol l^l^-*ly 

cjb JjyJl frj*i . ^bjJLW °1>JU>^ c °boj% Or 4 ^*5^-) 

} <i^Ajl <U.^b Lu, C( Mo^, ^l) ibjbJ! _ vJUoJl iU^ll lil 
*lil c^yOJl fumerolles ^*b>*JI oO* <0,^0 0 *j tSj4-^l t <Jb* yjjOJ*i 

y*b/ 4 ^ ^ Liull <JL*»P <0O*tll SjlJ-l ^^UJI yBJU ^J-saI t 0 O ** l l LyJl 
j^_>waJl ^ Ij^b^- Oj-sAP (3 a^JUSl ^Vjlb aLlI aOfc lOajl Ol 

j U jOJL <jjI ^ J^aO» * J- 4 (J t O'* 0}j C V>U a .Jl 

(JjyJI l^iS"" Ob JjiJl Lu^J? 4 ^yxll lO* yA li^Uaul . baQall 5jl ^A-i 

• ( d <00*1 1 ^^UJb <jC J j ol^L-* 4 iSy^* 

yp5 £* i^jyj N ^*j*l^ll J^OO olj 4 Ojo a zJ jl <00*11 3^ 111 5jj^ ol 

‘ j !^' »•** Cr*^* &*" ^1 • 

oly^U? (j^blail aIsOj 4 <0l^*Jl i-j^wiJl a Lib ^j>-yj jlj ^bcu-J Ol 

l^p JUj ^Jl ^l^ll lOO d)j-sAJl aOA . JjLj <0?bc^l <^slap 

• ( T * f ^y> Jaj\ ) i-SiC'j ( V t "l • ) substitution t S iOpUiul 

^ <^U Residuels jl AjJLAs* UajI 0>-y Ol y^t ^ f* 


ojlO^ iJJlOl bwUj OU jN) ( C I LiOl lJufc IA *b^ ( ^ ) 

jS*\ UO O^j ( y * — ^ j » U>J O' y C-o^X ) U i yS- oIj^O' <Oaj' l^L-* <*yr *0 iSy* y^ 

. ( ' ^ t *\ 4 5^1^' 1 *i)J* • J ) ^0*0' (Jl 0^“^ ^*^544 



Oli lU^Aj • ( A 4 *\ • <^l ^ J^“ d ^L-3 

jj-> i*^aU oj-jJcil oI^JLaJI Ol 4jj^il oLlI 

(^\i ^|pLo <*!■»«>■ 4^1* 4-m^IS"* jj>w^ dl 4 ^>-1 4-$^* dl AsPl®*AJ^|l 

Olij^S" £• ^J&l (^U ^ia*J ^^OfxJI oUjjjS" £* j~*J>l oli^S" 

JJl^x ji*a jii/l OB" lijj 0) aa5j> a^>o Js^dj * >^' 

4>-Ij]j aJJLaII JLy^S^I d— *“ li ^jjil a JL a Ol |»JUJ LjU $ 4-Jl jjfr 

jt^Sj C~£J 01 5^1 JA i?UJ ^ l t ^jc <uli * t jt^jhj . JUO I i* Jp l^JUaJ 
^fjL jl oIjlJUJI ol^£ . JjauU jB^JI tiJJJb oJL**j ojjJL* L^jJJ 

• Aa'Ji^ d 3 ^ <0^ c c 0~*^l ^/ajy jl c C-*Jj^JJl 

oLiiJul J iL^jjJI ^.oiu ^-j L. De Launay <0^1 . J JuJ 

jL4*t d^JU OB^>- d j\-^Jl JaLljJl Oli £« J^ljalj 4 4 jJU-*JlI 

4 <A>*V aJL>- ^ (j jj^Jtll d jl* £• Lkjl^ JlJl 4 AJiS^Jl j^ia £• 4^3 \j^ 

0r ,fc ^ 4 ) t aJ 4^*J oliiiJlJl Ol ^U^jJU L*-* 

• ( ^i/ , b S-M J W ) “S^^J ( CS J «-| 'jh ^jDJ* ) Vs-ys* ‘ ( #»>*«J' 

J^!>LJI degradation Ol ^>p . LJl* ‘ jj-WaiJl oUi^ 0j>J$ 

oJ-l Jajl^lJI t ya*j O^ftyU lij c ^)a.*j Ol Ajl^ilj j>wJl lift A../a:;ll 
A I — ^P-U ^1 >-jNl 5 *~*\j 3J->Jj>- J-a\£a 4 4^--w-jJI^ 

. Gites s£dimentaires 


4 A-J jl Aw?jJ oU^J > l JbJbU OljBj 4 4 Jl^Jkl Ujb d^J 

• ( ^ c ^ • J^) 

4,Jp ^ U t UJ Xai : ^\ ^j» 3.}/’ <■' *-p\»" "*iv 

JaJa* 4^-U t ^ S’" , *'~ > ' 4 ^r ,<a ~ 5-ijJbL.I UijJLi^* 0 Oj ( ^ ) 

0 ^" 0 ^ olc^l o jjb Oil oL* 0 — » Ol ybU> 

^)l Ojl . i_j iijjU-t 0^1 Lai ^ l-i^T (ji*^ L*-^ Lsiajl J)iu\ ) C-* JjJuy — ^ 

. ( ^ V fi, 4 L-ijiJ orjlja^t AJW^I CJ1/.U 0 


— T T > — 



3 Ljl yS' .^*-35^11 oJLaaII 4 4jJU^ili JSjydl 

3j^ V*1 L Lplp Oj>^ t 1 jL>-I ajUD SJj-Ip 4<j;^>-I iSjys* 

bbly c ^ ^3j"^ 4-**!^) Sttl* oS^lc* UL>-I li L)Jb*j bli 

. <ii UoJkP J^Uj 0^W9 Jj^P A^Ld ^P S;Lp 4 jL>-^i i_Jpl j (Jj^^ 

£• LjjZj UJb Oj^j jjlt OjS*" <j 4 bol>- dlb 3 j 

jl 4-^J^Jl £• 3}^} — Aa^LwJI jj>t^ai\ 

* £ 

olfc ^oaj * j^o 01 ^-dJl . -Ut-aJI p'jiJI Ob jj>^ai\ £• t ojll! 

jl ^LwJlj Aj JL_wjf" $jl>- dL* ( aS"\c* bh^£*t 'W?!^ ) 3<|yiJl 

jj& \ Jf)j^ UL^ ^1 a)U- I J bj JjyJl oJUb J^03 i u J&\ 

^1} C L-Jy j C-~~Jl£jt jl J^U 3j^ ^ ol j*P . <jb JiyjJ^i\ 

Ij^jip 4^~*«0 0 jAjl\ dj Jfc (3 aJUoJ ^j^JC ^ * j^>«-^Jl 3 oJlAJM a!X - Zt ljL>-l 

A^Li. 4 ( c£jUaP jt 3 ^ 5 ^ 

. aJU oUl^sf- aL*j>i^* b*} vb>^ll ^jA d^pliJI JSj J idJI ^jA 


4Aj^' Jj/J' *> ^ j»>Nl) $jAU» Ol J^-JJ 

3 C ^J l^Jb aL*>£- 4 jj^«-s<sdl 0 j-A (w^ ^_dJ ^iJl dLlli . liA Ij-J j ) g * ) Ol 
ob& 3 Ij 4 4^LsA*Jl ^. j juil aJI>- 3 4 ^-*JL^JI a) 1 >- 

Oj-AlJaj 4 b*->*lL* AX Jj jl 3 j-jL*S» A oLiUaJI 3 ^ 1^1 



^li 4 *ly jb? Jp ol il . Aj^i ij£i> IXa 

* * . * 

JUj>«jJ ^ y>- ±SLa Jj <• A*i^ JUj>wo JaJLjLl jl Jp c b 4 yjlj < J^ j a1\ 

dJ> aS"L^ objJj . vJaJl aJLsSCJI 3 3jyJl ^ 3^ ol^L-i/ '>^3^- L^lyi plU 
. Ajj 1 fcbjll 3 4 d^JwaJl 3^/Jl 

Ai >U Syhlt ol 4CJ^]I dili Jj> cbli jlyNl bl^L ^1 Aij 

^p .y ^ 4 j^i jl bj> 3 c^Jb3i 3 jy j c-f^ 

. AjJLuj? dLi 


_ \ \ r _ 



^ 4 AjI^JI iJt* jl^>»b jl 4 J i*j l*-# {£ j~**J 

, (•“**! L)^Si] aj 4 A-^Ua^ Ai>w**> l 4 >«-> ^Jpj <ujsuio 

* f J * f S"~* %> ' ( ) oLij^j l^l 


0 > * 


clastie 5 j>w>> A*l*li olJLsj- I <. ^£j^A 0^i\?” 

CJtL* jj^waJl J oljJL^J ; jJ&Nl JL! a~JI aJI>- j! dikes 

l) 1 JlslL JjJLj a*L*> jIsk^-I jSLio A, ; L,<a;* ji aJL*j 4 A-^Ua>- oLj ~* y la>^ 
fj&ij . aJ^JL! A*c^l>> l^l* ajLL^JI aj*>\p jjyJl 0 Jla J\j>^/ 

j' <* i>' J1 <>' Cf fi * \*}fa J^i' 5*U-b jl 4 5^>-bu jl 

j* Jj^p ^>-y <■ v-J^fl JL>- J>-l*lS j^ w? <Jj • «iAJi o*^** 

Jtfj . AiJ-iU jj>waJ|^ aJL^M jUnj-'VI j d <j^>L*J( )) 

. Aj^*jl (J^>- ^ A^t-y^j (3jyP l «ja> 1 JsL>-jJ 

• P°v^ >;!) 


. intrusion oli*l? tj iJJLfc* j-* *— jL*< ^ i~-N 1 (*) 

^ * 
i XXV dip JjjjP t Aflj^» £X>4 j t . J ( \ ) 

• ( ° r u* 1 

. >^rv sTV^iVliL^a^jIj^-l A^iJb^Y) 


_y rr_ 




cUlill J-saaM 




bj*j 




. ftU.1 <_} ^|p) jda** (jp Ajj»» ^ oLio -L*J 

4fl«b«* I^p (JU^j c ( oliJa ) a Jbx« oliL* Air Li ^p IppLpjL tUajI y^ c S 

OL JjAp* j\ OUImumi) LpLL syryj litres 5 Jk Ha za j\ stratifies 

. j 1 Jbj- Cp-dJ l)I c ( fossiles 

jiaJl ) * utPy i^P* Oj£j oJbJ ^Jl c i^iiJl L*Jl 01* 

4jjiijl C^Ppi JJ ja hyry jy^ 9 j* ^ y ' ( \ \ i y> 

: d£tritiques olla^-1 jl calstiques i****^! ^bJl 

4 <u«oaJ lS c ^ *b 4 lj -ulC J jJLiJ ^ I 

. Deformation JL^cuJki J^JLslL 


(j J Lflij Aaj dp^L- ^ j' <if yi!' y ^ 


* * m 

, olPj ijyc 0 ] o^LaJI dJijk y -L>j J yillj Erosion 0->- ( * ) 


— T T o — 



4 Cs\jy*j cil iS^ ^ t 

tcf/**' J1 j! l^ip j>7 ^1 ikfL+*£}\ 

4 4 

* W^j Ir*^ 

c . * <• 4 > 

l/* ^ 4 ^Uar»- Liw* lij di> (Ja*> Oyo 

* ^ ✓ * * 

. ^<jaP ^1 4*JLSu Ljui* IS 

il ‘ ^L^JI l^-Sy JaJ i^r-j y t iJU V-U i 4jU1) Is-ySA dj&j 

£ . . . 4^«j>«j 4 ijl Jlu»*jM, 4 4j Jb JL>* 4 <LjtajvS** 4 4 A y^ J j T ij^vj Ol 

j\$* 1 4 £»jJl 1*1^ $ <UpliJLiNi Jj>^a}\ ^-jl>wJ jAIAj l^l 4^1 

• J^Jto 1 $a~,a 7 ^ 

^ Liu 1^1 >> .»«*) ^ ^ 4 L***jJkl A^^xJflLn^ <^]l 0 «JLA LmI^ 

f U ^^igl ^P I>AJ»j 4 4^«*VjUjl »* ^ 4*^-^t>- 4 *^^*LjO ^ tJLjIyUS 

■k^o* 


2lj j ~*j}\ jj^waJl s.jJuJ iU^U J^ljP I 


oJIA i^-SyJI j_^£ c£-*J' y*j Pirosion C-^-1 ^ J^I^Ji oJub ^1 jl 

^ j 1 » # * . 

I Vj-'M s— 'jw' f I i'jil #1* transport Jii> Oj>j ^jJl^ jy^aJI 

^ - t 

«pr£formes» 'bflx^U tjdisS- oj^aj 4 UJUa^j \ QA^auj 

• j^>waJJ <Juh>- 


»_ » 


4 ~aJL*S}\j A-j\j^rtJl ^J**l^*Jl ^ 4 oLa£ 4 

jrs^yw^) g?^* Jl f o^J jyw*^ fC-V Ji <£*y ^ 

. ^-jjLsiJl jl ( glyptog^ness 


— X T n — 



jjtUlt j 4 Ub sLU . ( 4 jj 1^1 Pl*lt c frl^jil dLU ) frill jji 
oLil 0^ bli . j^^aJl <J A-***i jtS*Nl t c-iUall AjI^ J 4 aJ*Ua1I 

I j$LA 4 ^Jp AjU 4 aaJJII ^ll*il £w?lj js^ t l*i^ 

frl* ^ i * t . Jb^*l 

« 

^ Am-mJ^aJI <wJ*b/l (3 I ojjb lfl *M9j*A Ob 4 A^mmJIj 

• <?M-' J=&' ,>**< 3 0 * • J- 8 * **' J^J 

oJ-l S)ji (J y~^i <-^ 4 j J_iL 4 aIIsIAI eUll ^<fc- 1 3 at ' - ■ - » 01 jjP 

litt J\) 4 j*JJ ij* J >yV 4iJi)l ‘ jJ-ij fr-Ul <£> . ^?4a~Jl 

.irt'l — j & L*-IS"" 4 ^ 4 —-' •— Jf~l! I IAAj (3 «-r^. *■ *; .• “ ^r*" ^ 

— V»-- ^ (gjt-. (_^JLil yfc 3*^' vi-liil jli j^>-|j . <uL£o* jl i_*Lw» jvS”! 

J-^U Jp ''-4>U- ®W* (31 4 tU-jA #L> <1£"XJ« 3^ ^/l^' 

• jV!> Jje*" 


oi 4 iijJi i i^» * .n^l) 1 ^ jl ^sJl 4 « j fl imo J ^ 

oliUI r ^ai; jl uJ l^l^b )f 4 c-A J b J^p ^wJ byii; 

0 Ju& U-UP . A £>\jj A^li OliL- JuJ jl vJ^Jl AyUoywxJ 1 ^1 Ay w . « <.»i wJ 1 

* *■ * 

U->b l>L>j jj^jj JJ Ol^L^lj JL* ^Jp 

•O r J^- i )Jj' s ' 


UJUP 4 AjJi^b/l ^ jA+j* 1 ** _^-P «■»*») 

j/b 4 \j^A*>» 4 A-jbl^-lj c)l t Ajj— jJl <3^*^ 

31 4 oUjai! fauchage Xa^-I jl J^*ll -Up 

J> LSy ^ V^*l« 1 ij t -U{ t «lAt oi* ji 0^ ( > ) 

. ^Uj ils\5» ^Jp 4 U-jS" oLp oUJ=> lyrj UaiflhJil J?liJl ^ -b-X*- 


T X V_ 







v/sY/ 






\ III . ijyM jL^l 4 II . ol 4 .Jail ^ fLoiil 4 1 D^gnHlatioi dc lemli ^ V\^\ "If JSO 

. ( <j,Lop ^ i iv . o'^Lp — s . o*>Lf* 

i-bs" OliVjii 4 oL* JUpIj oIj-L^-Ssj 4 Ulp 4 j1 

.(11 


u\ 


%j£,| 


£ — faocfcagc 

O La.. it 11 

^jjl ^kJl yl 4 Jrill . ( J»j 

4 ■«« ^ » J, ,(W 


<^dJt frllU . X^LllI li 4 JtJ-l 4 A*jflU oLU J^P ji 

(i^ii ^ JJll j £»lpb t rJiU ^yJt Ol*)-Ut j* j'jL-Jl JA ^Jb 

a 

4 > fa ‘~* i J>wa!l 1 $a-* 4 0 o^lj) aLjj c oAjJjJI 









Jjp ^jP J-sAAjJ t blia-£» SUP jjyLJVt 4 j5j Jb ^ ^JaUu-S t L*lc 

4iS^lU» ^Jp ^uS jup ^S** t I^JLp 4jwI 

^P Oi^L^'i/i L*UiPj . ( III t "IT* ) ^*^2-^1 1 ^jA l oLi»t jju\ 

u>-b <-)U t ^ ^n£v6 cU4-*i"iM ^jA jl ^clili 

^L^-Nl t y liJ Jj^LiJl S^i$3t l a^IaJI . Ij-jj? 

. gllives OJUxu Jlli * v-Uil 


c oLlb ; LUajl ^Jlj oLL t ^i»l]a>*l)l ( Jjudl (j^Jj 

^jp La*sw? U^j (^jJi t jz Jl jl ^^uwJU . j > waJl 4juJg c..*>> lJL>- LoL^'O^j 
^J pj Ojlil jl Sj^JaJI Jp IJbJLi Ui c <Lybali j^>*-sa1I 

<jUsL> ^P 0—^*1 ^jA ^"i^l IUA ^A>xZj^ * ~ ^ J^ % Ma.il 


jkL* c LJy J Ubaye LUll <^bjl j Capencais 4ik> <j iUubjJLJ 

| < % «■ * b *' 1 ~ r * ^ (| |b * -* 4jlljp* J L*jbi ipl (j^^Nj 

J*!j J^ — 4 J* 


II 


^b^Sv^w* bL^I cIjJLPj Sjj J-* ObU>- l^Li* U>-b" ,jJl c olL JL-^Jl i 


J*b\) 


ZA> c^> dj& dUij t (,) «.lib ^iaLtj 5^11 j£)l «JU J aL‘U 

.(iv t *ir JSU)^ jIj^i 


1 4_yU<a*JI fj Ljajl 4_<*jLi i oJLa <JjJ OtS^>- (1)_J-^JJ 

c A.. . . j L>xjJk ' T^“j ^ ~~ j*^A . t.ij ^ oJLa j c UL^l c*^[ 

tSJx-UJl ij*^l <Uj>waJt X>*5l4-K" : 4_j^ w>lykUs> ^ ,3»|/y iijli 

■ -M*- J! JH 1 gJdi ( > ) 

« 

ft ^kj jlyr t jiPJ ) i-jy^ 01,-lJ^ si-UJlS' t Soluflixion d jjb ^yu ( T ) 

t LJL— OJ — - lil i j a Jlfc . ( £l ... Ji t i-JJl J^iJ 

* ( > ^ t 0 ,Jo-i/^ * J ^ 


— TT^_ 



j! I OLJO 1 oJl* ( Jp £-uaJ ^ (, JlyuVU 

. ( 1 1 n 0 jSLi ) 4 lUU 



// 



^ W«£ — "u> J^- 5 » 

4 /-^ tj j_iU- t II . oLJ-l olO yfcl 
Jr“" JL^y ( y*J' * jas*" ) 
y J 1 cfj-y ‘ ( m ) «nbM 

jl oLa>«JJIj c.^* Irjj jt ^..Jl 

. oLOa.ll 
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Oljyr Lib — " c IjJk^> o' y? ^ 

t >w.JLpV' ^p t, oLi' t tUf-^A' oLil 

bassins JLLlJ JioJ 

J^-*-*J <, ^L*L*- de reception 

•■i* y* J* ^ 

oLyl- £s\j£ Jl 

^>U;S/! JjO tdLii 

cones de oL^oil Jo_^li£ a_J jo^J 

• ♦ «v ** •• 

Oy W*y ( *n ) dejections 

. c-li' JaO- OlilQili jl^ji 

Oj-^j c b O' ! <JyL O' L^jCj 

i l J Ly ^g> OjSnj b j JJL |^Ja>- 

. tOl—A^O oyi ^ bjJOc* O^^j Jj 4j' 

OK^ Lj (. <il>* j i 

OU c iSjidl *uj ^jA UJ ^4 4 j JLiO' 

(. O'jJ^ii' ^jP dLl' j' jUa^l' oLv* 

. yf- 


OljjSw^j O^L^>» J^O. jjp ^\jS ^ilj J-b-' j-* APjid' jjjil ( v^- O^Jj 
O-j^" bli . ^>*J' t AjI^J' ^ < a a I tT a 0 O« ^Iwajl Ja^Ls^j t, aJcv-j 

j^U' 0 li c ji*>* ^paJI^ JJLJ( Jb-j' c JUj )a^^U^oU;N'^'^11 

i^pU j^>w^ ) A>OxLO* j' ( aO^" j y>%-**£> )Sjj.xj' 4 o .l 3 : :'*f. L . ta> - J^*o ^)l 

<*rf J J* <^bM' jyU ^1 il y*sj'l ( _ r ^<jl Jp VJ»' • ( <. ->••■-•“ _)* JfkJ' 




lOA jf. oLk*i' Jam. Jp- £- j>-XZ jl jiaj ^ oUUa-iJl 
Jlsere j ^/1 ^JIiSo>j 4 LlJNl jl^L wJL^'v^y^t ) 

bassin ji ^i_Jl g)s j*y L^JL J^-j^' t >* r fT'or ijji- Jii. 

jLcj U-J J-^aJ Av*53l oJUfc jU 4 Leman jW aJIp j Louche . versant 

Jji- - o-t*J oLL*o- Oy-j . y\© • Rhone o^J\ j^j 

* * * 
t Ujj LJj A>t*>waj -Up 4 L.W. Collet aJJ^S" J c 


4 ^J <j\ h JLjJl ^jL-JI ^Jp JaJL^Jl jl jjJuij 4 A. Heim jtU a?- yil 

jlJLiC 4iL>Nlj 4 AjU-l oLlL AP^uil j^>waJl ijyuJl A^JtJ! 

, 4ju- ^ V * • • J*A>- 1 y* J.:Uj U^U * jO v 



£ 

. tLii : j t fLii : j . 4 $y ^--» iaio* — 1 1 J^s-i 

4 {£j>-\ Ag->* ^ 4 ( o L^jo Jl ) oLi>JJl ®j> ^ ylj <_$*-£ Ji 

l|-j c^jLlJ 4 L*li AaJai* OliUsu ^P 4 *2-}^ J** J>d/W 4^ 

<L«L>- Q>Ia*1j ja£ b? 4 ( 4 olwa> ) oi^Ai olS oIaJ^ 
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■ ijA <jIp ^Jp jir 4 <£,li — »* y 5JILI oJUb Ll»jJ ^ ^UJJ 

uJL!ij ^Usu <J < 1 jJL>- U !i| • «—pJL* L*y c 

(JLj l)U 4 Alii Jyuail <jcJl>JL)j ( 4 ju 1 « ^P 4 -IaJ jl ; 4 -m-L-I 

JCi fcLd^jl oli 4 i^JL )3 Jjuj . Jb JL>- l)I C 4 -s^liL) AjLjLd 

« jj * 

y ^Jl <J Jj Ud d jl £— O^bJjJr OLd* (Jjljj «X>A>- ^y* 

j,^P 4j ^y jl *>| - ^ t v O| J j W>.i 1 0«AA jIj^J 

-Uj jlj Idta yiJd Nl Ji ^y^Jj • O A ) 

4^1 * Jpjfi ^ry m <;t : Jlii 4 f m JJd\ JA <->jA Jl J| *^U ®y y- (Oj 



jvUJl OfrU- lij . ( LU)I tyU 4 aJLIA ) Bellevaux yli ^ *\ V J^-' 

. Ojs* ii^, ^yi 


(j> . j^yJl c.LiJ*}l ^y-lj J* SpiL* L?-^"**d jl jf - ( ^ ) 

1-iAj 4 <JIa 31 ^ 1-V— AJ <L^l>» sOL^mIj {^• X mS3 <Ap*-ftJl 4 mJUpV1 U . OjJ j^t y ^Jl L»-XJLP !■ -1* f 1 --»!' 


J 1 * d* jj^' (ft • j ~~ ^ ^3 jj^J -bj ( 3jw>l Aj . L p' ) ,1a i*.^? j^J l* U\i5*~ 

< I I l> , « 

. ^ 4^J^/l 4 mm11 ^ La^\^- 1 UL" ' <jc»vi <j ^ i-jlil o J la 
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sJLa Jit* I 01 . -b_bU *-• J jb/l JaJa^lj gpigenie 3-^1 jt jjl tj-li 

^i* i(I tVY _j VI t V ^ J^*i> ) *-JNl SjJlIjLI Sjijbll (_j i*fLi oL^ljjii'b/ 1 

. ( I c V Y J VI t V Y jCi ) . ( yip ^ J>}) 

Jb-i ^ 



~&±l~0i CA O^Lo* ^ 5^ 1A 

. *UJ aLU t n 

il J i aJUM (J 0U c jL^ai^bj 

J^) 4-^ <i-S^ <> ^Jaili j 

deltas uUi J^U- ^ t J u^aJ S^£J1 jl^Nl 0t CjJ-o biij . (n<\ 

AJ> Jil ObLb Ol j>J 4-^*J J^\ t A>lp O^J l AjCw-lj 

. oUjJI ^ UUaiJlj 


ji ,»i a.J» AjaJL* — wj . s»' ,*Jaa* 1 jfl — *\ ^ ( J^w« 

^l^ll t j** ^.fl. la *T ji ol^*b OK*" li[ AjL t ^ AwaJj 

La i (JJluJ <jl Ljaol l^lS^L ob t jIj^-NI b-^^Lii ap^«*j t 

. marraites des geants d^-ilJM jjJW <LL^aj a^UJI jy^aJL c jJLa^ 
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VUj oUiji 

\jjt i 4 aJp 






oli Ul ^Jl 

t jL ^ jj j*>L>“IJii[ 




cM cM o- w> 

lyLJl j 

i "i o J-So ) ( Li*JI 



: cA— 

• M * 



XdJiN glacier «J\ *i.Ujr — V • 

-Up (rimayc) J-^Uil jJiJl £• <j-UJ t b (^tX^oAN 
‘ V y* 4 m • * -^ -*3 oLjj yA t rfa i ^_>wai' ^Ic 
. (^-Ui*- t 1 . <-fOr- oLj>j^ t m . i-JW 


ilyJ jl <_-j£ c 4 j,U -4 

ol jJlJL>JJ LjI&» 
•• «» 

. C— >• 

o I l».i Ljij 


<■ Ai^LsJ) JLJ4 ^UaA»i ^ £ jUaJl 

ibT Ji f t oJj^ U5" J} t fri^A! ^ i^pUl glsll J* 

c-Ja-j \^oj\j!mj UjJj ULi LJLJL>- I J-JL>- l^>-l neve ^i! 

• ( V * labial I jyt 4 j Ji^Vl 


.sljli o j-fc • d ^i j~* t 1 jL^ <uLir c ^ jlJLA-^ 

Cf* ^ *,<ani . ^\y\ o «AP a^^IaJVI 

jljll ilejl » SfU- ajO-U-I ^ ^_JU- JT Jp- J-£— t o*>L$ilj t o. ji-S' 


ua-^W us*> iVP' - • moraines lattrales UjU- Ol^y _, J UUI 


_rr t _ 




t moraine mddiane iyjj* jSLiJ ^ t iLtb. hJl*- ob,y ^U3 

ia)j4 ilS"Li Si-bU-i ijlf ^ £•*«=> ‘ -^M-' £* «-i* £e*- v-i/sSj 

ajJlJL>- iiljb Ot j>p . J^UK" i^_L» t moraine frontale i^r 

# # 

ciJUcjj t Uta ( f t V ^ J>-i ) moraine de fond £lill ^ 

^ L^.x ,. ^ y i \ 0 . ~ aj d*iAj . (j ^JiT * ^-<*^4“^ 

£^*yi j-j — ^ • Jr^' v J-*-* 3 * s-t* $ Jy c -M4-I 



jJm, ell .g?JL^ > {ObL ^Uy> fku t I . OVj* 0\*4*r — v> 

iljj c f . i-Jl*<9 yp yA 4 t . i-Lc-O < 1 . 4*jUf- 1 1 . A j fa -* ( ID I l^sti 

. V jsb. jtj) ,40. c V . U jSLtj JX j ^U/- ,40. I iv .Jjj^j JJyL-a. SU»- t III . £li)l 

J—JU f JUfc!l oti 1- cal . icXiil i.J-U-1 Jyci. y^l c \ ■ } **S jj-A’ < VI 

jjU) <jL4- .^OC^aI 1 *jLf^ j*& (^-4^1 C—2*— 4i-M4“I c X . £l» OU^J. ( m . c^Jgl^l 

— Vt j£i£. 
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J&v USf ji <} JT 4 1 • 

. w» ) ^cJLii\ L_Jljr- Jl yb- Ji 4 c ^U4 ^ y-Jl t*} t (wtirmien) 4^y oL5>Jj ^-U 

Jjuw 4 Ol ) . U J^j t jJ/* 4 b . V L ^-S** 4 a t II . ( 

. ( £• 4 8 * i^4»* 

f LJL. ojL*J jtS^/l t ( v\ ) Auge * 

- . - * 
t Ky jjrj ^Lm»JL« ^ jlU-I ^*-Laj «l^l 0>l)j£ i OJpl ijr^i ‘ V: (J’J’J 

j-d ^,-Jl (Jp -W'tA^-Ll JiL> i £j> »i y> t ^0 jU<aP £• ( Sjj_£ jl Ajajait 
(^JJi t J*~JI «.ll ( J~p! ) OjUl s~kj • *i jJ^*' jAi (Ja— J t 1£ 

,jJ*V t>L>4 iJU* Oils' 4il j^P^Jl Jpj . ^*1^-1 ^•Aji’' J^-J Cj* j J2 

Aj^JI Aj.>j^1 ^jP 4 U cJ * j>- ^JlaM ^jaaU Oli AjJL1jL.| AjJ^fl Jj-jC ^p JpL*J A a o> ( ^ ) 

• <-b J a 4 YT V ^ IV 4 Y^ j£-i ) V oip- j£-S* Jp 4 ( _ r £*ll J* 4 
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Ux|i ’ yA i t o~^l Afi>\jf- 

.* < ' t 

Ol 1J” . <il** A— jL>- ij^jl 1^-lj 4 ( J' * « . : .»! ) jj y—JI <J$1» Jjs - 

t 5 r— J • fle*^ ,*•**■ ‘ t^-' Ur* y ‘ J*!y ‘ oliO-U-l jjj 

AjJuJl>- ol>«<alg y^a#- t<LjyJl l <jjJV a... ..•■lb 4 olf ^jyl^l j-a<Jt Ql 

oJbb Jl£il lJu 4 *^ . ^ ^<^jU Jl«^> 4 ^ a— ■•O a^— I jl^JU 

JL>- Oly^; jj^JI ijJL ojljaio Jaji^- Ul~>-I cJlj L» l^U 4 OLaxJDI 

j YT ) <^*JbM jjjJI I j-* Obiiji j/k 4 2jJu* *l..i«a>- t_JVl 



(Yt 


y=W)<y 


o\j^ — i\ _ vr j-£i 

4 f>i 4 V^S 

,>* £> . i.jiji’) 
UlU> ) ^Ln^I 

i-s* J^>- ^ ( ^*^ a * : ‘* 

*bi ^ 

& 

•upj uu- Ur i^» * 3 y 

tj^jkA < 1 aI 

(valiums) p^UU jt iJULJl y^ 

£~**i <^.tfl) J-U ^ 

. 1 < » 

+M ( liU* l^lj 
lyU l Oly aL* 

W . Olj&»xJl uLmI 

1 ) 

Cjr ^1 ( vcrrous \y) 
U)bft jUu i^jJJLl ^-T; 

• 4 ^ 4 ^ jr ' 


t ^ULa JJ asU; c^jljT ^ <_iJy *- i X^ <y <■ 0 >J ^ ijt^i 4) « aU-U)I a ~*}~\ » ( > )' 
c-Jiy ^ ^U- y 4 jiTNt ^yiaJ JCjU Jli^l S jS'j dj£j 4 j) ^ irxiJl Oj^l y 

4 jJ^yy 1, ^ ‘ Ja.il J^XmtIJI 2 *ii 4 <JUjJ 1 1 - 1:1 a L* ^ ala»- ) 0 * * * ^ j^Tl Oj^ 

• > W*" Jt* ^ *r* 
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(ressac) ^ UU ^ ^*JL : ^^wi\ C^\ 

£*»/ (J1 tijUit ^1^/1 5 -^li^ 

ji>^J iS^b i^pwAl dLlb Ifli^l JA Jfiyx* . L^;^J v-^4-1 

^ <JpNI {j* c y*-sAll jVy 

. ( I 4 vo j£-i ) *u*!)U 4 ^ 



<£r*il 4 ]aJp oLjjaJ. ) aJJ*\ c I . V^u\} X^y £j\^&- ^ *&»\ V £ 


*Asr *Xi 4 aJU-L* fjJi J £• IJla 

. Jl>^i 4 JU) 4 : t^a ; ^7^ cJ-1 IJL> ^IajI IjJLp 4 LjyiJ 

4 _>wja^Jl oi-* jta£ Ot Ipip (b j a 4 II 4 Vo ) 0^4-1 4 j^L ^1 jlja^ 
* 

^ly^Vl <JU» ^ j ^ a: ■ » 7 U jJL_aj Oulj <>».«)a,~il oJut j^sj U jJbLj . 

C-flLi J^- 4 ol ^ OK^ l*iAj . i)lSvI>-Vb 

^r-aft W ^ 01 jCc 4 SJU4 gJU ^[.jriSA ^ V 1 -^ **& fV 

^ Jj>-Ijj j+k£ 4 JJifl i!U-t (J 4 O-wJa^Jli . jl ^JaLiJl 

4 plateau continental 4 ^U)t iLjaAl ^Jl IJLa Jp Liui 4 cJ-t cJ>l;t^> *!/*- 
4 oliJl SJU -1 4 , . ^_UI^ 1^1% ^ jli ^!l 

t A-ia-^yi 6>lyJ-l S^Lj ^jp <^-U 4uPt> £siy£- tSj->r i Ljyu ^Ip X * • -L* 4jl wJJis o u .a»j 

. ^Ja— > jJp £3fty tj ( 4 s; IaaH (^itffUl! oU-UJb^- l^i Lf ^ olj-XjLi-l C— >«w>l 
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j\ *Jj£ IA ** AjLdJ- jaA J>t. J\ fjAj 



0>) jL^VIj ^ . j> J1 JJ ^ ^jX Jaify 1 1 . — Vo j£i 

( j£-U c b . <-i>-LJI o^..ia..J' <- * . j^Jaj t II . (a) ^l^Vb *JJLpU *\j%~ Cf* 

• C u c/V t/V J^-^" 4 c • *4>^' 

Oli jjJ^LlI ^ t Ujajt *Ai I 

a^\A\ oUjlilt ou C li^bj . ^jUwJtr frill ^ ^y>lj J>\Jr \ , jbLl £tdl 

>5J jt ^JUb SjUV jt jjji, jVJi o- Sj'W 5 

* * # * 

tLsoJ-l jl JL**AflU OLLU UL*4 J^ali desquamation 

*» » ♦ 

• • **»/*< 
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j-UAI 4 L^J jtft /uj IJU £jJI ^ 

i a ' 1 4 a*^j ( 4 jLs^ 3 | O IjJ j ***'** ^ n^ll 

4 lii^AlJl LAj^P^ 4 ^^«-saH i^tjl (Jij^ ( jP’ 

C->*-*> jL**Jtj J -+J\i Oj>mJtIi £j\i cIJlSUj .(deflation <uU; 

^Jp S^idl ^aJ~) Ut c 0 jj\j a^UJI ^LJft/1 isrju 4 LfU-s^jj oUjlSCiII 

* * * 
Jl>*Uj corrosion tJL^. <£jJL jL ^a 4^^^! 

L*t 4 (J-^JuJl j^>w» 4 (III 4 VI 4 oLj^j ol: ) tj-uT 

j!^ ^^-aj 4(vn J^J*) dunes UUS* J^LiJ <■ ilyull ^Uj^L j 1 #cjU 

Jbf-^ 4 <JLa( <w- IpN \ ^p JL>-L 4 iiliAj La y L x* <u 5 £* 
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. ( £^&44 ) jLj£jt *Juij 4 II , ( iSj\&: ) ( tfj""* ) OLi 5 ^ 4 I . 

(J* jyi^ . (c) L^jJJ C~*<aij 4 (b) 0 -*Lj 4 (■) ol* CmAi Ji i J^Jl * 1 ^ t* « r ■>- > - <ibat ^i>U 

. JU >JS i_Jl.<ai* ^laSj 4 IV . Oljor-j ub oUa>- 4 HI . iJtfL-Ji ^b J>\ alPl 



I 4 4 ^j*i^sjl ^Jpj (^jl»W»JI (j a^^J 

£»y Cr 4 4 >^ j*lri t/v 1 ' '~~'.r 5 ' '•**? • >s-^ ^1 alfl JisJl 

. ( IV 4 Y1 j£-i ) x-l r il alfl J Ol^J a!y 4 _J Utfxj 

4JJUI lyK'ljT jUuiili . (^IS^ jLp Jii Uxit £yJi c^-*^ 

<L»"L~» jJp iUjJi y 4_~*^* jLlO A ,jx ii ■ s - k H 4 ^ A AT 

. T rvo • • . . 

AiV-^iN o\jiU\ 

If 4 oU^Sj Ol^\5^ 4 l — J )jjjj^' 4 Syliil i£y* A-iJl a Lit 

4 A ; )ai j^P £\A*I ji ^lil £jLiJl j~- jSJ 

. IwT 

•» 

oLil L*wUp 4 j^J 

* ^ * * 

j^P If^b 4 _** -*j & 4 ^-*-«* J3J j! 4jli| ^P 5^©^ Ij^li ^ CT^ 

jLi* <*l t ( > ITy* ) Ljc* JJiJ . ^JL-Jlj ^^iSsJl t A^l? j! Ajjji 

.(hydrolyse) ^LiL/aJl 3LJL>- ^Jp ji iiUl£ 

i^sS - * ajuIJJI c ^L-or^/l dJli Ojj Jlni^l dJ uL lOajI OLtfyw* 

oUly J^LiJ lO*J <£©$*} (Lapiez jL?}|) >w*JI <J*Lrd caa^I J 

A-^jlSw* Ol y^UaJ yail 4 j>-Ij 1 l^lSC-b 4 d^Jtu5jl 4 ) 

J-*-^ f b/* ( oUJj^ jl Oby- jt OjL^t) 

. y>J>\ yi ;U*JlI S^USt *\£\ J* Ulit lil i>- 

Ai>«jd! jljil lltY ^ V • ywJl I »i* ^Jp t ^Jjyj^P (J JT» 
jp Jjji <ol Jaf-y _,>J! (Jl J^LiJ! I a* jJp L_^-» 4jJbJi oLJj aJluu 

. ( Murray j* OliWl ja j^JUl Y © 

4 4JhL^Jl oi ylt ^P Ljaji < yb oLit Ob ^JlaJ U ^Jp ^JuOa^j 
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) cr^ <J1 ( 

AaIaII 


oLj^" til 

UJaJl jl ti-j^ (j o^Ij} £* jij/J ^z)l} (A-ft* 


^ Jj Jj^l objvfT aJa*^ OwL**S""Nlj C^jj^Jl ^Jp LjaA oLil 

c Ja*,.*» 1 1 j ^* 0 +aj 1 A 1 |juh £y$ * "’b*** ^^ ^ ^ ^ Cj ^3 

oJ^si jt Aa^>Ail . ajUJJ lj-j>*-il c-j^JI <31 4;j^' Vi>^ 

t OU OjJj JbJbM J<~**Sj\ jlJalNl JOJli-i ^^w*t 

£ 4 £ 

IJ^ 8 ijl\ i y-Ni c-Jj^lJI <^l * O^S^JuAI iU*ll oUUll Llj ^ 
jl A-b, ojUi ^sijJt 

jy^ai)\ <y t bJ P j— (^AJt Oji t aJIj A^*- 

oL* <j JbjJ-t ^Ka)1 Oj^lw>J.I oU— *5*^1 Uiajl q}jA Aj^\^x^a!i\ .^tat 

. Aj y cJUJl A^li-L jl ^^sJU ^r ]a . Jt Ajtf O^Ip ^sJl c jjA^sll 

^ i bajl oJ-~S^/( Otj-ftlt *1^- Ajli c 

Jfi * j (p>Ua) <^>Ja-Jl j*ptJ! ^l^Jl j^iJI jSbLa tL* 

til (_i^ V*J^ t AjjbaiJl A^bfxJt 

« 

. ^Lyn^ill Ok\A 


\$*A\ a\j»A\ 

v - - ~ -^A 4 <3^j tgJx ^ ^Lmm .^1 (3 *■ . A . » A i 


* 



tA^lJl olj^lt AaJI> j (U^AJj&j) Olj^sJl < j**i 
ob^Jlj (^Ul £tJU ji oi^ii : *>b* ) oi^Jli .jj^l jja-^ (Jp 

Ajj^^l f i** «*b^2A 1 A^b^j C ^jA 5^»i*b* <X«JLwfeAl ( 1 A-l^b^j 

— « 

■^ a *^ ^ Aa**j Jj , Aj/^* 

c/&* u ' -(^jM' ^*) olj V J^Asi i(^MA ^\Juf » ) 
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f\/\ ^Jp y*JI ^ i ^yj^oJI olytf oli 4 <U-**LiJl 

✓ * . . .... . ->.. 


1 ~ - On^wjilil 0*AA ^P ^P • £j-y*Jl^3l <*1^1 j*J £jA 

. IJuL jL>-^i J <^.^JI l^jS" ^jp ij^Jl 

t * i 

4 j^?^a 3 l ^L «3 j pj&L-j c LaJl oLLJI ^ju 4 L^ul ^Sju LjJ j 
* * 
S^pNI *JLaj . Algues 4-JUJaJl 4 Mousses 4 Lichens oLJi.Nl 

Thalle oj-Itw* oli 4 o^-Ijj Schyzophyc 6 es ol ^UJO L^JLS" ^a 

kAi^ . i^tr^ ^ l!1 I $ n +Mjzi 4 ^-i^l^iJI jyw> 4 ^a^-I 4 ^J^aJI 

^ « 

4 jy*Jl oLil jj 4 Ol^>wJl <J UojI OL-Jajcll oJli ^-J^>«jjl j jjJl £tOy 

.(V cVY jLi) 

Cj* 5 LS”T Jl^i .1 J*lf Ji) olil^j-l OiP 4 ^J«- -Asf-ji} 

4 j-lL^NI i)K~ lij . oL>vjL[ 4 oLaL>- 4 y*-JI iili 4 jy:yJ 4 iNji * 

JiJlU ^J?ljJiJ i*U-LJI oliliajl ^ j£j (Cliones) oLjJ^Jl iyj ^ lyu ^JJl 

j\ yNl o^jiS^ OL— *a 1 >- ) jjJ— J^-Jl^ JJ^LUI £• j£-*i 4 4 y jflt 

4 w jSLi.) j^p^aJl c ^ iuUI J^lyJl ^ (Anndides Polychetes 

.(MV 

(jsJl — o » 


£ 


Hy-Jj jAj 4 (^jliJlj 4jL^9j Lil^b 4 Ua>N 

^>UjNl C-Jai>- Ay . ( jLiS" ) ^Jl^ ( Obj;^> ) oL^jjJJ . ( Ajy ^UL^* ) 

yLp o«a^- L* . ( 4 + ,*» q * g\f ^ o^b^-i^l oAa ^5 4j j+ ’ a*. \\ 

3 Ojjl jSMJ 4^JJI 4^)111 ^yJLyib jNl ( s^Oj . 4^-y-JU ob)Ui ^Uap ^ 
c)l 4 4*i O^s^m oLJ-l ASjlJLfci . jy£j ^-a! Oj-^JI j^>waJl J^OJ 

j_puU j| L^ljI La Lipj . <J o^p d)L>^l ^tffl j o^OaJI LUJl 

j « j 

C y ^1 <^yv>wjl c . ^ /JL (!)!£** 4 0-^*1 (3 ^A ^ 4 (l)\-y*^*lj 

. AjjOaJI jl iJLw^Jlj oI^jLJI 4 jy& oy yS*1 y ^JUI 4 y^-Jl 

. lAUil 4 ( j~£o*Jl ( ^P jl 4 0 ^ yil4 Ji 0 


_ Y iY — 





IV 


(j diti ‘ ) 


O\m 0 iA\ j $\3 — vv JSLi 

lM j* jy~* ‘ 1 • ^°' u '‘ 

+ 

J* JVj** ^ r ^s l ‘ 11 • ( ) 

^■U ^ - j i; Kjejjji* ouy c III . oLaU- ( J-j 


• ( Xiil c J^* »Ua>- t V 


^Jp (^Ij ^lll C Aylll oLc \S* (S-^i 

S — ^*V: • ( VA C«^ oUi <J^-^ ^ 

t AjI j^p . aJJ L» I-A*J j**4 *• 

. (j (J^P 1^ t ^>-UJl ^AlJaJ-t ^>S^dl 

( 0 ) L. W. Collet) aJJ \g cC^Jt J v- >JI ^ Oj&j 


.^To ^o,U t.^rr i > -UP . oi^O' 4 L.w. Collet ( > ) 


— T it — 



<j c-J-ysaJl v-^waJi <Jp jy fUaij c yyU ^y* 

AiU* i~pUl holy Jiia£ S^UI oLLl) *lll Sjt^ (S*>J! ^Jt c jlyNl 

olfc AiJj \^\j* Cjj>t ^ c(LjIUj^) \~yk[ ^AjA ^ . (J^ 3 ' 
oii d^yd *jy Aj Ju w\j>- d^jb £* d^; S^Ip t a^UI 

di-i* ^ S^ - Jayy^ . o yell Oyb 4 Cf±A> ‘^ 1 )^ 

■_*•-;* • c k_JVl JL>- j ( _ r £*jl yj . (jtUil o jJ> a-— JL 53l o^LSLidl SjJLj 

*— c^Aij ^i3l c dM jl£ l-jii c o«xa 

• <3i'-*^' o* ^js^' S— -*r^ £~**ij i_T^ 





L>-» 

^ J 

• ON^niN 4 0 ^ 3 ^ i-Uip^N _ VA JSO 


. UiaJ ^ ja J aP ^Ui- 


A *—*py ^ jLwmJO ^SjA- jb“^“ 4 0^^-> 

dJlA y^jCj • <w-JL>xJaJi A-^U^ oLwa^cli lyA-\ aJU-£JI aJUaJU 

J>laLl! . ^UjiJU A^-i cJ\j&- j-d^- 4 *i>-t Ol 4 aJU a^- y t ot*yyii 

Ol^wJl yi*j (J -li->^J JLfj * jai l y £-yy^ AJj>wail 

^jUiaP /TNI <Jp yj ud 2 ^ ^ 4 ( <-Ar>- *jA 4 £jjj bA ) *i 

J^dir a! ^ai J-JaJ y £yj ^ <J yj 4 J-ib ^%-pli jd 2 -* j^ 2 * 4 ^ 

Sjly ) iSy^ J>L- : f ^ Jf <d Ol*^ varves AJ?y jJlij jl 1 

oLy^y 4 k— iLwj ( jJ-I Ajj-s^*Ji ^l^il j 

t Ajaj|y d^*j^ Lll>- ( A-s^y> jj . v*U^>- aapU 

A jr ‘ jr ijjb s— j^b ~A*A>- **Py yj 


_T io_ 



Jlt*l Ol pJLi • 3^>%Jl aJIp j Aj^>*JI dbb JiCj 4 *j*y^ <^*LL“ fUaj 

iZJ%^Jisi\ JA ^OP J 1^1 jj^\ JLi jt A-Jf^l jl « OlijliJl » dJUb 

* 

JOy L* jl (^JLLM JL-JI Oljv£ Ja-wrfj j ol»w?y ^P A^tJi cA-jiyljjl 

( jSAy ^ ) OjLL* 5 " aJL iAJl J cJUjo^I t^b oUjlLU 


* 

j! OUlib aO O^ 4 

f * « 

pO cO- ajj-sap ( l*- ) Jp-j Ipi LiuJ jl j>jC t phytoplancton aJLJI 

- . * . * * * 
ij^ Loap Jjj^LJI dJL^i . sapropfcles ( 5 jjl 5 Jb-jl) L^* jl Jjj^jL- 

JSsJLj A-jLS"" ^P L>-U Lijt£ l£ CAJj^** 3^b 4 l)y Ul^> 

+ t * a. 

L-^Oj j^i\ c^>saiJI s— oli . (bitumineuses) Ajj^J-l jy^oi I 
y,<attll oJtfUl a^j>«jLSi AJbwaJl j \jlsl£- al y AjLp oL a j 

JUJ V U»1 . 1 £/►*>- |^o Jl Jj*c7 ot U jlill JLlUl oU^ill oJSCiJ d~>- 

ij c Ai>waJl oJLa L*lc J^byb oijJl j c UHJL* 

jl 0-*«Jl ^b') (Tourbieres) oli£ jl jJaJLIS L^-l^U obiu*JJ 

lipUapJ Li-pj-jvi (^lp ^ A>bjl LaO {£ LSI ) j!^i\ jy~Jl Ob (u-^^Jall 




vLr> N 

t ^jJb; l^l ji- c^>wJ( c-A-1 j-* UA iJJill S^lil jA^u' 

At 

L^LiM oLva.il JUj jl JL>jI £j» La 0—1 Lj c jV*^ a-L^ 1 (j/ 4 

^ ^11 c LoLj^fl ^|^il 6 La . * ^oLJjJb 3^-^JI 

(3y cA ^ jJlLU ^LP JJ Jj-> 0 4 ^Uaijl *% l^A>wJj 4 

4jli 4 IjL^Aj . l^JL>w« Aj^jJb aJL? aJ tw-jy 4——*^“ 4 aJL>-LJ 1 A>fc-ia-*-Jl 

jtS" - ! 5^4 Y * ^ O j Lj jij jJutJ olilU- a ^ ) 

. ^>\j\^\ iji L- ^ Oj' j* 

— Tin — 



i l ia>-^J 

*Ayt jbjJ JUj f ^ Jaj^ij l -*JLr^' Cr* *ij!j 

* c « * 

JlA' ^ y>^«^a)l ^ajJ( cy L-^o- ^p Q,. IxJLJ Jij ^jJLiJb 

Uj-ip <Ja^a yS"t*Nl J 4 ^>*JI ^J^P J Sfj l $*->y Aj;UiaP 

Ja-Jj> 4_-^Sy dJ-fc Ol jr>P . ( Y^ ) dLlt ya >■ 

. l^L^- Jp SjjSjlU ol^wyll oLiJ yJi cdjUli A«4alb Ij^La 

^ Y o * ) ^-WLiJl yp I-L*j 4Pjy« UL>-1 < 0 }L^ajJl jJl>-^/l Oli 4 \jJbj 

4 } ~\j JU^JI £* UojI C-Jjj t* y$* c (JL^pI ^p^ y> 

ci^ ^3j**3 c Jj^b ^ l# ^j*j£ *^>"\**> 

. Terrig6nes ULsif 4 jj15 Oby^ c~£ 

Obyi-I \Sy* oU->yJl y* 4 y^Jl yyp J Ulpy lijj 

O L ,< 3w^ ) A^yjaP jl 4 jjL, <XP 4^~» J L« > > AjuJ^ y* ©jlp Oj^Jj 4 Ayu 

yi 4 dta ^J • Luj L^JW?y 4 $jic~~j ( 4 <UjIp 

toM £tf y r ~Dl JyL“ tJa^ydtf Aiiill jUJi c? UIp d^yLL. 

. sediments p^lagiques ij^jl Oby^yll jJyj 



. yui\ AAV XP *i-U\ JpVii^ — VA j£-i 


— T 1 V 



t j-JL* bl (Vo ) VL^bJI IjlSs^j 

y OUL* <, *0)13 ) l- 1 J-fc <j ylj SLi-1 

Ljajl lib* i(0>A-! Cs\jy y <VV-jl' oLJ^Jl y <L^j\j l 

Jl>«-*JI IJtfc yXi JSl * A^syL* 4jy>- j>S* 1 ^ ob^l 

Jp cjK-iJ oWy JjliJ t region n£ritique LaJjS 4ik^ _j Haug ^ y> 

S-jst-jJ^-l oL^I -% • ( V^ ' “ O'* J*' l*** 

. JUaJI IjU J 


j • / 

<3Ua^ c L*> (£*" c y«-Jl y 9 ^ <3UaJl li-fc jyoj 

Lia-J^l JLJUJI bulp Jij . IJL^I jUuiiNl \JiA\ 4jjlaJl Jl>jNi 

^iyNl y bop cAj^J\ oJLa ^ jJLp Ol bulp c 5,^-jJ.l y^Slbi *1 >-j 

Aj^L^aP 4»*pU Olijy- 4jiJy tlSjjJl . ( A « ) 

«D b l V^l? 4 JL>wL* C 

jL>«-J 1 <j (Jl>-^ll oJlfc t lyJ IJL>xJ i*j H 2 0 £* c-l^Al -05^bj 

*AiP t ( L ** - -~1 ) cl 3 J>y-y 4 j^— ill ; S-lyi^l ^jy^Jl * ^^*11 

Obj-w- J>\ 4jjSjJL>Jl jt . Aj; 1^11 Ojj-^Jl ji^Nl OL^* 

y Ol^ <Jp * -*V> (J^ J? 

.iJlS^JI ijs^il jybl c-^Sll J1 -cr^' Oli^y 

lUyjf. v-lT 1^1 11 t U ^jUJI oyjl oil ciJbr^l Jy^II JU ^ 

Vi* c jlOjNl 0-j>- t 4jV j^ 4 4 py^* AiJj ILL 4iJy 

, ( Vj^ T ^" V ) 

V 

\ ^ <j! jnP c Oji-^il <3bp^l (J>! bl (Ji^j^l d 1-ft ^ya*J 

L^i*P ^ jl jSj VlLgiJ OjUJI j\jJ^i\ JoJj* O^iajl yb 

,_ .iJl \ oL»yi*ij oIjLjJI li| Jj«jj . ^ — -^' (3^ J~3)l yu jl>- ( ^ ) 

. ( i^i-UIl ) 


— T i A — 


ja IjS Jp Cayeux JuJ . Uli U c J iJL^u 

^ y» bathyale 4flfa;ll JjUj ^JUl y* 4 JSUaJl Uj^j . * * • j T * * 

4 ^JapVl 4 Aa j a ^ll Haug 



t iJ^v* 4 ^UaP t Jjj J^y) 4 \ . OWj^ ^*\P — A* 

t r . (yusNi oi^ oijj 4 o'i ju-y ) <~—*i5"" oU->y 4 \ ’(^1 ...yfr 

* i 

. 0£-«S\Jl jL»JlP ( O , ^ 4 1 . t+A 


C 2 ( c 

Oj jlj jl < ->L><j 5 j -I- ^ » Jl 1 4 ( 4 jy>uJI ) 4 -^-*}LJ! oLj-^yt c 5 Uajj ^jJUjoU U! 

Ob j! aJjOJjl iikll Vl*l J.U; l/l J^l ^SL-i C LiUl i^li ^Up 
C~£ Vi l^U-^y jl 4 ^ y> 4_~~o- region abyssale J-qjJI 

4~~J^sJi OLwajcli jTLf- 4-UP 4 AJbM 4_^*>Lji oijj— - yli Oj£jj 4 J-A i_jdi 

JLJI ,1 


iSy£ S,U-I jl»LU a-^ 1£ j_-i ^Jl i C>b 0l» U£*j 

r • ^ <a)l oJLi i>JL;L*Jl ^ ^ 


. ( -Uy L*_* ^Jajl ) * ■**'' * U^Nl l> J_>- > J . »li _Xi Ljajl ^3Ua Oj^* 4)1 *■ ■ ■ ^ 0 ) 


_ Y iH — 




4Jtf o' Jj>J U Uli^ . f o * * * j V* * Oh t ( Ca 3 Ca ^ /AK 

0 £ 

ol>^4 Ji* <■ ^yw* ol^>“j ^Jp ajjU- JU-jt £* ajl*s£- 

£j\'$ ilLjbj (vases & pt6rt>podes ^JLiSl' Obijf Ob Jj-t-j ) 

j^Lll <Ujii jlsLuU a>-jA 1I iJLli dLLl J-Ii vases & Diatom 6 es Oljjk-iil 

d^iwaJl CjJUUaJl dJLA Aiipl (frustules) i-^l£ cjJbj Aj^lOaP t 4~iajiJl 

(3 1 r^' iJLjkj . ( SiO 2 a* l-^' Jl r • ) 

aJJ^I CaUIjJ-I dii» a^JL^I jjJuaIL a^p 4 Radiolaires OLpU-i Ob 

O' ^Lr 5 ^' c£-^ J* U>^UoJ 4 AwWim L toMl I cLUiS} 

J1 Lf*-i 'M U/j Jp LJl ^1 t yil Ja>- 

p-1 cUUJl ^ gp jUa, I.U, (jjgjl) iJUail 

* * 

jUa£ J Ai-s^JI oJlaj (planctogfcnes) LiJil aJI^p jl a-*jU ol^-j 

Jl«L. iijydl Sjs^JI JUp^I J& J>jB JU^I 

aJl^ni A>-L,**ii 3*^1 3 ^ J^bu a>“L-^* 3 ^ • (c£^^ Jau^i ) * * • 

aJK^JI il^il t jLjajJl tJu jl jJLy A~oJ^ S^JLI 

4 o^-JaP Or 4 c Or 4 jbl <3^ 4 ajI*Jj a^pU Liull aj^Ij 

g 0 0 £, 

5yu 4 A-Jii k— A j ^>*lJl OUL*P C.. ; 1>» JkJj . L~lS" ^Ajv-J ^cm4j jl v0. Jj N 

Ijf 4 (Carcharodon) die - ^ ^yL* a~^ *j*> 0tu3j Jb-^JJ 

. ( * !~br JJ ~b* lib* jLjajJl Uu& jl O ^ 

3 c3UpS/I oU^vj 0l J^l jjp o* ^ jAij 

*• s' ^ 

01 ^ wU-* J - *^ W^js4"' U ^sil i-ij-v jJI j^>w aJI 3 ^ 

cJb ic* ojX- v!? ^ j bb cJtr Sft^Jl oUmM JUpI 

(^-*^ ‘ JW 1 ^' o' '>^ t^Ail jO- 1 ^p-J 

OLfUi Oli icji Vlp-jl UkjLpI l^ljjl ^Jt ogU«lJI jyn**a ,jA<*J li 

. <u- ^a3i jr ^ j«x«x jUo»]\ ij> ( ^ ) 




• i$i^ v — a\ jso. 

. Ipi c-ijL^aJ oU^iltj JLyOl bionomiqucs f iJLiJl ) <J~d\ ^LU jv oli*>U)l 

oy a~~j\ j Jpj\ ^Jp J -b l£ 4 tj LfU^b LiuU 4 Ol^UJl 

(J* ^ iji ib* (J* l cil ^ J^j 4 

* * 

I^JLp ^!l -uU*iw-it oL^jjL-'j! J aJ IjljI; jl^ yty 4 « * 

* * # 

i^y+M *l*jl ^P ‘i* - - Ll*«P jf^*)l\ \jjy>^^> Oji 4 gjIjJbj . j>% yflJl IjLA 

j jl (j <L>w? jl^. ol^j 

. A-Lj^wJI ^•jP oJLaj ^L^il 

Cr* cib tj <3U*J ^ V - *^' ,/fr^) 

J — *> a* 1 WW>' 5-4 m»jVI 

J>-j J* a*^ 5 ' ^y./ s— v 

joki ,iUi J-^>- U)j j*^ 

J~U* L*-i iiJJjj oLjw> 

a>«jU dL« ( Jaaj 4 3pU 

J* ( cTO**^' ‘ '*^y* or^l^ ) 

j\ CsL&j*! ^-Aj Sft*-^> Ol/it 
(^1 (^yhjl JIUJI iiL>- Jej . oLJ J— 
j*&l ll» ^ f Ui! JU-1 j£c ^ 



jUy »> V- - A'f 

•CoO*/--V^ 


_r © > _ 




aJj-s aaa il )t^j 4 SjtiSL l^p UJa^ l 

* i * 

j^l5 y*Jt oL* cj o^yy S ^ y J1 Ol 4*~-y 

« c " 

i*~iaJI J dJl^S" iajfi y>o ji jJLjj . ( marains sal ants jl ol>*)L» ) 
oj ji l;b «oy^» 5^-0 (J^i diJi £«j J* 

5;^L]I oUyyJl ol t(AT ) jijj* <y <i^l J»1 t jlpy 

lT^"' U* ^a Jj ^Jit ja C— J <Ji>-^U.I 

i yA *U li A_JljM A-J>xlil OUw^Jt^ . ^ ^P 

4 AjjI y>w*Jl ji?LJJ AiJUil OlsOA^il j J £ji£ ^Jl r^A^Vl <^Jllj ^a 4 A-^Vi 

^>1^1 d~>- cAjyij^-' Chotts ( * ) JU-I y If 

U1 . Aja**M byJl y tSv« y 4 aLU <y?k~* Ol \j& :yaJi jjiSj 

j ( ^yw* Ajj\>«-Jl jyt^oJl ^y jwiJ 

* * 

oJlA JlJP >-L_wj l ^ y g^w JL«> A-**^syi lj>| Ay^yU 

• jywdi 

<uja;,:/> CJK^ Ajy*JI Oly-jM <u.d? jl ^Jp ^JLajL* JS" j Uailj JLaJ 
^Jp ^Ip j£Lio JU^wmwJ Ajl» 4 1-La ^ *Ljj <jLpi U\y-I 

L*x>- ^a jybll Oli c . SxJlSJl LilyA-t $.bj <ot*i,«-l c,U 1 jL*il Id* 

£*h J>i jUai^l c-^-a! ( ) a _ ^ j . ^ oLI^: 0[j \ . \ -JL* j j$f\ 

J^ly 5-U ] 4 i^jJyU 4 4 i-JLsH oly-jjl 

d^TfyjalL a£U^I U^j'y 4 ^iljJL 4^1^^!^ L.^j^juI jl^ 4^y"^ 

o^J-l L^xii?l Jij . A^Li- Ljta A-^UaJ-l o^LSLtJi j^J ^ ^ 4<i i ^p 
^Jtf»lyJt /jp 3 JLaj aJoJp oW?y Jy-j a*JI^L»^ ^Jp Ait Jl^-1 aJclj^I A-^JjJi 

. ( ^ A t A t i Y^ t TY oiP t i-s^i^aUl ii^l ) AjyJ^ ( \ ) 

* tj S-J \£" LLyi ^ i-j f iiaiJjl ) Chotts Joi^ ( * ) 

- s 

.w.jj N| J— <Jj-*aA* c _/^-y ^ ( ^ ) 

<>i ij-— >- j! y . j \ ibjJ ^ill <~-~j . ^1 u*yJ* j^- <j* *> 

# ^ A 

. [»U l i-jsyjl; ^li! '-i-J ^1 J'LiNl 1+*^ ‘ \+“jk 


-\e\- 



oli'bfjjl y yfr dJl* 31 obcjsyiJl dJUb cJls^j JUy t <Uft~*jJl jA^-I 3 

^j-Jflj ® -> SL.JJ <Lj y*J! A--JI ^jp aJ^J-ww* ft jSsjJ 1 jLj $ jl aJ\^ 

(j^Jl ^j^JI J oli-l Jaip ^>- (graded bedding) « oL^J-I ^ jX> 

. (Migiiorini, kuenen) Sj^jJI { j^- Ji-J^l ^ bb^l 

Lju JijU r bJi jUpi cUa aiu-t, iWj coir tsij 

* # ^ 
jL^il jl Gignoux J^iLy L>-l} j*>^j ib£b £+a Jl jli t J^aaiIIj 

4 ( (faune) ^jt-^yJl y* t L* <3 *p 3^ **->^1 

3 ^ !^ 3 ^ ^ ( ^Lr^' ) oLja*JJ jb LUp 

jwJ-Pb/l jj— ^y ol_)y^y 31 4jj>vJl oby^yiJ j^yll 

i^pl) ) i LSb sX^- y+s* oli SJlL Xa jl UtdJ AJl^J c <JL>-L- 

. 4jpe> JUpI oli (a^*>LJI oL-jsucLb kjsy 


OU^^ll jjkj II 


Sj-*jJl LJ Lfr*JlJa) ^Jl 4-0 y*M ^il jy>w i^aJl by^ aJ 13-I 4-JtJ N 

^U-s&l £jUaJl Oli oV^lli ^ -i-XP J-^aij Sf] IjdJL* V . i-pryJj-J-l 

^Jaj LjU I j-A £y . (3^ jyJ ^ J l 

^A*bfl ^iyC^jJ ^\yX> aJpj I OjLaJI obua; c.lad^l jy>w? -iy^y> 

Jby; Ljajl b^iJJ L-Jji 3 A-oO^aII <Jby jl |f t Aj jJ C^b^bjaP aJI^ yA 

^Jp jy>waJl jl il c obbil^l Sfj C~~J dJlfc jl jjP . aJU^JI Uitl^i. 

ajJLaj (^JJI 3 I A j ^ J a^Ip C-JK^ If Lu-pI ^Ut IJjI jJLjV t c-,.IpVI 

^ a 

c 4 jhb^l t jjJLj 3^1p| t ) Diagendse jJ>%,. ^a.:)^ JJL^aslIj jyil ^U; ol y^U? 
^lil LajI (jiyjl OlyAlb ^-Jsyjl -Xaj IpLJ ^Jaj ol-b ^Jl (^ . . . J — SSj 
I jy^wsoJl ol>li Ja * J jt UJ bjl J JliJj . Ajylll oliUflJl Cyspl 
I ) A~~ij y^ai\ 3^^* A^Jl 31 \£x* ^y* ^ 


ror 



jl LsJJ U JLL (Sj>~\ oljli iIUaj . ( c. r JlT 
OU^- <jp t ^ l*i* «Aa> Li^ t 4 o*^JI ‘ji>!^) 

i^li-l dLil Ol iS y \Sa ^Jpj c 5j jl*jT oLi ( ^ «»*«.«.>- **- 

J^-io SjUJj Jij 4 j^>- V^i< Nj* oU»l» Salic LIU- ju« <J* 

, ^ jolill IJu^ « <a_^ i ja^?Lp 

. ojL~J f 4 JJLill oL» cJla^wJL Ijlj Jj Jlu*j t 

u31 — a^-1 ^1 ^ 4 Cr^' j3S £• 

£* lus^p jUj^xj N t g^LiaP c~~~Oj jLjaP JJ Uj_£ ^Li>- d&hydratation 
01 Uiajt 0 j-^i)l) ol y&Uk> jLc* U-j Ul .*111 

O-Jlj L* 4^bj-*»^Jl 0 ^ ojJkl O^JaP ^ . dj^*5^ AP^j 

• « * 

j^l^p^iJl oL[ji C^UI . ^li! 

ol 4jl^»li (oU^-JI ^Jl ojL^/5,l< ) oIj^- ^J l Jl .1 ^7 Ol ^p Oj^ll 

oLAl} . 'J>\ A*i Jdl A^sA; ^li ^3 AAjU ASy^»J 

4 t^s4^ jl c *Uil5" 4 

Ol Ijajl l^l^U Ajju^ll oLU Ol j^p . (Sj **" I ^ly* JUu L%_j *^jt oIpI^ vJJJJj 

^ * * 
t ( silicifides i_JL~* «j|y) ij_pi*jl LUJ1 (L>Ja^. 0>ui) <Jl1JJ ^1 

oIjlSp-) <^jp» ^ t (Pyritisdes) *jjx jl t (Dolomitisdes) idji 

*—— S^l .1 I j* ( J^-U ( Jj.lA-1 Cj^S" jl j~*~* 4 oLL«ji ( 0 ^-m» ^ 

5 tt -S' 0j^;L» LJIp ■spJ' t UjiU ji>-^/l 

a jjk Ol!l>i,;,.< ) oLjyilir Aily I_j>.l«) ^1 ij^lj 

O^^vj L»»Up JjjNt ^JLp ( a./»j ^jJl ^yk 4jl ij tO^t U-' 

. JbjJ-l JL-^JUk j5LiJ Jjy U_» L-w. 4 aOjJLi iJU 

JA (i=i>) ia^pajl j^UaJI <_JpS/t Jp SijUJl SjU. 1 ^->y J -A*SJ 


— Tot — 



jl IJUb ^P jl oIjj-m- jjl 


• b£ *i j*'-' 4 " Sr— ^s* </s— i&*- ^L*-!} 

jl (Sy L)t ^JLiJt ^ Aili 4 <L*UaJ4 ^Jp \zi£ \j tijj 

\ jl jt iitfli APp-u JL^II ji UL- 

• AmmI^II oL^ jy ilj 


j *4 aJ^j \j 


* 5 ^' 




• M 


w • 


III 


* " - jJlSJU aaJJoia Aa>“1^l* ^\ a**J^-x3I o-La N 


. ^LpUjuNI jj>^a Jl 


\jy w>j ( Jl*j) AJijb l;^w> j-Lc macroscopique i^JLt a^UI 
j 1 ^') v'— (c^jir t^^Ji jUo-i) 0453 > Coi/* 

A ^ jlv 2 P^ Aj-XJ^ C ^ aL^-Jj ^ aJL*j 

u^)\ i*Jl Ojj ^>.3 . ( « C^A-^T } ,_^a 4 -l *UA» t f Uy t ys " ) 

j^o U yipj *s-yz* <u*J» ji J»*A* iisulp IjIai ^yry 

: * 5 ^.) iL^Lidt J>-b ^ OIJLiP A-JtO j 4 -**' ‘ Li^s- 

* 0 

ur^ Cj* ^ 0 ( jrwJJ^P r^j 

. La a 1 S"Ti* 4 LLa-l % 1 S 5 )jX« c 0 ^**^ 

**A cj Lul^b 4 AJ^I 4 -^l;jJt A-*“U 

. f 0 # « 

. aj a-mJ^Ip oJla O^isj ^ 


JjS/U . ( OUUuUw* ) c^sAP jl c^jJi Ju^t ^ jj£jj : ^y^plN ^y-oH\ 

^LLvtf 4 dJ-l ^ jjA a*>- ) U Ip^j L^- Ala.ip 4 4 >%~js>j Oj£j -Xi 

4 c^jLJl 4 ^->- j a-pUju! ^?Up 4 ( jjSj\) A^Li-^aJl tiJ-l 

lo^ o^a-vs? oi^jL ) oJbhLi-w* _^Llp ji ( «y^JlL*o ) 4 jjISL 1 p wJ -1 ISL* 


Too 



j' 4 ji^lp ol> ja oLj^ c^U-^JI ji ja 

j-J* UL^I ^La)I oi^ Sjijp :>Ui~oj . (£1 * * • c 

^jJl <_j)Ija] 1 IJbj- o^w? oL L>| Ajj-s^axil ys^U^JU . ywdl 

M 5 

a-**«»m)1j c c ^ ^L- ill ^p ^ j~ ^ a < * ^ 

JS^Ljb li ^ilt uJJj jjij oLpIa-J^ c A-^-Jl^sJl JTU.1 ojo oL^^cuiJ 

« « * < 

j^wJI ^1 dit ^ Jaipt ^2 jo ^iiy jt J5 La oi^o jl 4 ( a^sJLv^ 

* * * 
di-ta oL***A-l j ^|>-Jij 4 5jj>-ill ®aa Oy <j^y • 4«— ^IjJl £• ^jlj oi J-* 

£j\y 4 OLJy JTLa 4 <ia : Ip oLyO* J£\a ) )L*JS" 4_Jpblt <Jp 

* * 

4 OL» jJLa] 1 OL~UaPj OU^-Av? 

4-JU^ Thalles Cj\JzJ> 4aJI^I ol^lj JiLU oLS^ JS%a 


jTLy) (>^JI Jp J* Oj-& ^1 diL dJJiS} c(£) 

. (OLyLaJl ^LJaP y A-jLa^y i)j£j ^z)l diij i/i^b ^ ( oL>wJa-w*Vl 

4 a ~^ ) J ^LaJI oi> 

ol 4 <^S 4 C-ilJU^I 4^i 

. ( . . . K cJyy^» I 


a-J-*> jl— >xi»-l 4 oLyi- 4 <JL**j) ijAU^-t Jl <**|y ^\i\ {j^^-3 

(J* -XpL-o If 4 ( ) *««*" OU»Ui ^Jp *Ui~J ^y^ij ( | d->- $ 

IUjUIIj 4L&S) OljliJl jP <i*pv)Lj 4 oLiS} aj^j aj^ ja j^ll oL>- ajcJj 

^ 4 ( £1 ... 4 J-JJj 4 4 OL-J ) 

, 0> i^l;JLJl ^^sA>y y> i£j}\ ky^j6\ A^UjNI ^l^UJ 

4 A-j}LjaP 4 A^JL^ 4 AmmJS*' Aa-Js 0^ 

t t * 4 XIV iAP t L-iy ^ iJLf ) JjA- c . 1 ( > ) 

U >jj J aL&Ji oyUM J <S^SS\ i^ijoU iL/i Jj»- 1 ^ .( Mtt 

4 ( iJU oJlS^ ^l)l y^LuJU <-^lil-l <L-^jJl ^PJjj . ^ TA \^(? 4 4j1i J-Uoil ) 

I 

• v^r ' p-^ ^1 • • * L " - ^ y -kjL r*J 1 4 ^r"8 9 ^ 

_r oi_ 



4 LPj~* aJU-I ^Aj 4 L~JS" U^UPj . 4 AJ\Jum^ 

UJUP 4 mm^ : APy^* i^U- ONU JjU* (^jJl 4 c~~Jl£)l ^a ol^/i 

1 *-X>- aJsuIp ^laUll d«XA U'JLP ^ A^jLiLl* AyyJj ^Jp j 

i>^ll AO>o UJLP <L }L*- 4 ( >wJL 4 f?r^) vLr^-^' V-JLj lyfs^ y-jfr l^U 

. ^ ^ h ^ 9 ^ Jaii oJj^ ^aU> OjJL y^il C-^ 

Oli nljU jy*~p <j aJI>- 0 JLaj 4 J?*>U aJU- 

• Jly^ ^j - 4 jl 4 OIj-UmJK*" ^ jl 4 jj* ijA 4 

^y^aj 4 jli 4 Ja^il liJbMj 5 )j y^>Up jL^J-U O^fl IjJb^-l lijj 

* 

O^ylt jj>waJl ~bJ>£ 4 iwipNl ^Jp \^UMy 

i>%. £• AjuUs? 4 lj ^9 oL> 3 jA *J>> Ufiia^ . ( AT ) 

^Jj>wj jMJf jt Lj*1 gr&euse 

* J*js$ b^ 

A-aJ^P OL a^ ^ °y^: Oli gy d ' L?J 

j jt g[L-J*l C-^-wJl— ^Jl ^ pU Ja^C aJLL-jm 1 I 

l / , ^ L £i-~° (J* A^^J^Jl j^>wsa!I ^ Jif-S” aAp J^i^y . (^; Lap — 

L.LL oL*T ^ **£• 4 *^ ^*r' OV 4 graveleuse I gs-Jl 

* < 

O^LsSyJ>< ^jLLs^ 4 < 2 *>\jy-j y t <jj>L j^xXa J^La ^ A>- y>- JL* LjLjJlI Aj^siap a^wmIS^ 
^ <j <i >4 A^*plj 3 U^>- y$Ja> (^1 •••<j^rf 4 -lU-l 

AjaJJ-* jJlJ l^li 5 )j,^il y^UiJt ^*y* aJIj^I a**J^JI jy>«-^Jt !}Laj . ^*^-1 
jl IjL^ 4 y^aUiJl oJLa iaip 4^^>> 4 ijJLP 0^Jl j^y 4 C..*».Jl^JI ^ UlS^ 

• r^' ^y' i*^* '“** £i**^!? • jt L--^ 


_ r ov_ 



. ( III . C . i II . o . ..- U sT <, I ^yw4^ , g|i| ii»> — AT* 

cr* ) 1 ^ 4 4 * ^"^si £?*~ J 4 ^ • i^Jit i£y~~ J 4 ^ 

jyiiiix jVIII.X* = >^4 VII JJI 

a-o—jM jjiwJt <J4ud - IV 

• J ^.,^1 1 La - s ^ J ^>- 







ja J jt Jt^W> — I 

^ * u jr^fj (*1 ~a>- i JUj ioV iy/li £^l ii-U yLs . JJ 

* ( cTOiJ 1 1 l ) 

4 jUa^-) ij»lii ol^-jij-** i j+ +lA 4 ywg ly< t JJ>W^ — — II 

• (£1 • • • ' — :—^>i 

^ 0»TL. jL4^.j . Ipi iJUJ! ^-Jl-JI ;>*--•-• : Uh jj*uo _ III 
# # * 

. ( 0|^aH >>*>• ) 

. ( l^pjjil £-• ) jl JJ^WA IV 

crf^) 4 ( oL^Jj^ ) 4 « vy^ * jy*^ — v 

* (cr^ ) 4->*L* ji 

• JjLrrty *kr^' 4 Olij^£l jj**-* — VI 

. <*>j~* J>\ JbwUi-l Oljii jl jj^wA — VII 

. vu~*y jyw> — viii 
UdJ !L»Ua»- jj^w? — I 

iiil _ t 

Jp LjI 4iJL>- jl <L)l>- cJlxlt J 

. cJ4 otybUaj ULsA^a^ ^yi\ 4 joj~A\ A-**l;Jdl 4 ^-Lc I^jIH 
<Jp (J £jb c^Ls^Ja-.- jtS^bll ^iJI Jp Jul^Jt oJla jUaJ : Les Sols Oji\ 


_\o^ 



-i J* A-pjjjjl lLJUU 4 eJLpih 

.(At C^- l* CjLa>*JJ jl j^> i .^ a l) 

L Ji ! LfJ j*£ Ot 4 APjJ£* dwlA^4 <l. / a< <Oy JSj 

, ■J>yf* m O^i AJJbi* ^^*1) *^lp jl Ij^oP Lw-*Jj 4 Ljtjbj L*Lw* O^j ^ ^ LijJi 
(J)LJl tUa*Jlj Us»^jl * (oLj^SjjJU* 1 1 A^Ji* oLjU- I I i^jaP 

till ly b 4 (£J ...ol^jai 4 OL*>»b A^U^) Ao- u L^ e»j 4 L^>- a1a£ 

yyb 




S^l ( oLU)^,oU 


" ^ Vn : ^ 
£3j 


J I 


t t 






. jp$i\ ^Q-» C-P Oj&\ jg» ^\*S\ CJbiAS — Ai j£Li 


<>?■** >wai 4 l$P)jb ^>JI J^LiJ L? Jj^ * 

^ ^ A^lp 1 by*-^ ^ IT 4 ^1^ Ol^L> Aiiijt i-J y tUaP[ AjlS^L 

. AJli ^Lll C-jP aU\<> ^ y tUap| 


i^ill U jP^ai A*l*U I \j~+z* by i&* Mi?y* ***" 

4 AjI ^>JL! aJjLaJI Aj^JU 4 IJ^A^ 4 4-^Jl tjjtj (J (^Uifl jl J^/l ) 

JpU* ^b c V 1 ^ c a~*U)I yJLCil jj> will ^LJ jp ^>wJ ^Jl 


Nj . bJb jL-aJI ^7 <3*^ <AliP oljii 4 ifjpii ( ^ ) 

4 •if' lS~^~* x ^3 Jl ^ 1 * 0 "^ ** 1 >-Up 4 ^L~a]1 

U 4 f lyA i C-Jy?! iOi^- Jl iiU»VU ^li yj 4 »iiiAS3 t/*^' 1 4,^^ 

. by i y VJi 


_rn * _ 



j-it U Jp oUL *J*~w 

^p i*^ks> t^JVl jL^r- (j c UL^-I oLIp 

£** ^ ^ ^ l)^* 

jy>%^ai\ Jy ^pJL^iJ <L^ i*7lJ oli^ ^ OL>^t VUf Lsiajl 



^-*1 Jlo 


y ^ u^si* J*> 


ntved(j4vec 


( }* j\~* ** ) 



^) J* 

( ^ &V ') 






Afh :*: 


V£ L>J* yfrfl jU*L ...:iV 

•W l -r^m 



0.701 i'-ffl 

| - t 4 jC f3 .' /v 

■»L 




JU 


& 




«=— ^ Lf° f ltP 




W\ _ Ao 

Jjt^i * ^ 

*(^>W ^r*) 

{j—ufjy^ 3 ‘ * 
.(^jjljU^l^) 

<-^jN 5j/ t r 
oL jImJIj i-^L>- 

<jy l i 

y ^ . mff 'JLl ^ 4P^JU 

O* *->) 

«-jy 1 0 

<> ^ 

•(o-y») 

jsifti jo J|> ^ 


rn > _ 



a** J\j cJV ijsH j ^ ou jjiii ji auij . ajKJi 

JjJjCj ^ Aj y Ojj i <U^J &\ {£ j j^saU 

• Vj?r? 

t3 ) oIj^p L»Lw«j>“I oi A>-i i^JlwsAjj 

^ sjLiii oUj£^ a^s3 (W* ojU-) ui^i iJU-i ^o>d 

. ^jJl ^ui 

( <— -yU <+^ *^"ji AjI ^i) *&- jj\ ^ ji)\ ^a.^salj 

c (cTjA *L1 p) fl*J! j^Ul ^istJ (^iJi ( ^Uli ^Jp U| cT^Ji ^ 0^ 

v— ^ ( £1 • • * 4 vy! < *sA; vv ) ^ j' 

• ( Ols^d/*^ f-Lap 

A-jUJl Cj-yll jl (Ao jAi) « 

t (A*\ jsLi a^) aUsJli Ljjjj' j Ujj-i ys^fi i*\*j\ u> a^ji 

ijj>- a^pj <AA ^3 4 AyAi A-^jA J # fjoy£**^' * 

c Aj^ULli 0>l>-aaJ 4 CjIjjIaSI} a*jp 4 § 4jjUi-*wJxJi B 4 l|i5^lc’*^ (Jlj jJL 

4 j*H\ o^ut AyJ' cs' i ^jj^' » j i w 

. (T) Ja-^ll ^Ji jjkL* >--£j <--yJI A*' 

oJj»j . a-^L> oliUaJ yuj ^Jl ^yyJl Jp jlW ^Jdl ( AJtkJt ) ^1 ( > ) 

w>jj «— ■ ;* ~j ^laJjVl j o'V-i-J ^ill jUa#Nl ,_j ^ * 4 JaaJIj l$ 

. ( ajUtf*vj»> ap */>*,«■ 

«TTT _ w>t^ I XXIX ^ijSlI Lilyul-I iU) J\jiorjfjeriijU .iJlJI o/ll ,J.^h - r (T ) 

J*- j i^bjll o-^Jl Uty j i>l_. : brjljoJlj brjJjJUl <- ^ ^ ^'> . ( > m y 

j^J JU-lj iJaiJl J ^UaJ tji jJUi Jl ^JaJj . ^TV 

" * „ 

; IAj>- oAjjt j -Ulil ^JliL^aj c U { y+S' Aj yjl L j*P jjj ^p --jil 

^ f 

^ya-*-; (J i >>-y ^ 0 j-* jJ-C- jtP -lij t £Kjp)l 1 o -b Jjj! ^ y^\ L*^ t jL5>J ^Jp yy ( oj^ ^ I <^y y3l 

AjmJjAJ' JU^- <j diJbo A»y » j£ u-Jp Jli* . -f .5^-JyiJl JL^ J^»Ll« 

. ^ 1 ° ' ^'I'V t XX aJLP t ^P | J ) 


— TIT — 




^Jp Ujup 4-^1 t o_^Ssjj Ljyij cL*U aL* 1>- l*jb ol^j^il 

^\jji\ jl <3 3 ^ a3^I 3 aJI>- t jA>w« 

• 0 ) - 4 U- jlf^ 



0^ oLiJ- t T . ( (JJVl 4 ^ • jir*^ x ^ 

. <^jJj>- t o . ( ^ r?*}* — ) <i*y*? OLi^“ t l . ^ (. T ( Oi*^) 

. <i>jl>- oLii- 1 *\ 

m m 

oUU^ll AAj J J^Jl l*JU^ J>\ oU>JJI jl :U**i\ oUsniiN 
c(ll j£-i) iJL-i Jajjli iliLJi yi 

JsV^JLJ ^JUaill JjJaJlj t ^JaLall bh^JiC 0*>L^il Jaj)l£ 0*>b^LiJ 

OLi^JLlI dJUfc . kjyiM lj Ul*Ji ^L*«jNI j <^J^Jp tyryj 

. <<L*j.iy* <JL-^ AjCJli 3 Lpi ^c-^i Lwb c-LJU 4JUb- kj-aj 

id^l 31 Jj^JI, o^ii 1^ ^ 01 : oU^\ 

31 jui ^JJt jJij ^jJU Uj^ J^ c v^i /TNi ^Sh 

C <L->j« 22 «) cl y4> 4-JiJy fi^j>-Vi oO^ 3^0) Ajj^ OLiJ- 

Jb . Ub jJaJl 6-L^- t Cf* \^~b J^Jj t oL-^a>-j 
. Q>L)l .^a «<a ll cLJI ^UiJI > cbsA^-1 ^ jj>- J jo 1^-j ^^p Jp 4-«-pbil 

jj * # c « 

C 3^ V-JL^Jl *_ ^S'yA^- Oi blj -bli 

• J*y~ ®- L * ^i)'- 1 ^' J ^ v*^y 

y^j • f 1 1 • o* j o ULjjc? Oi oJL^sy 1 Rhone OjO^ 0 li t I ( ^ ) 

. ^*Y i jp Uji> ju^ V ^_Jl/l JL>- 0 Aletsch j i — sS \ Aj^yv ytj Ujjj! J 


_xm_ 


Jv LujJl J-^ljiJI J*A>- A-Jali a uUJ? J* oLa>JL!I djjb £**?■ 

ji ( <_£.>LipNI ^Jl jij^) t olilsAjiJl 

A-*pUI C*ll ij4“^ Jp J* yLl ( OliLjayall a\j^- <^JLSI jJ ^Jl ) 

. k+~&}\ oby~ii Jp *LJJ t aLU- iJt*pl JLpVI fj j^jjj . ( ObiiU I jj^P ) 


t y>i-Jl ^ c_j U jJLij j^li jtS*1 AJLi.} jl^Nl L$JjLJ ^Jl .il^ll ^r r ^aT^ 

0* jV^ OL^all ja jS J>Op pja-* Ji IT 

Jb> c ^L„^a>- L^Sb Jp LjI ^Jl Ol a-JU a->-U 

• t£/*^ jykj ^ 0^ 4 
oU-t>Ul J Ujj aj^JI JLJ1 J^ *— J$—Jl (j^* Jl iiJJi Ji 
l$l *jf-j i j^jall apL*Jj a^JL* 1$-**^ l^LL JSv-iJl £j* ajJLII 

, d^bx* l C ^ w^w** t j \ a It d«U^ 


c a_JT ^yywuJL^^ J^ ^L“-l 4 JCJLaJI oLiL>xJJl JL^j 

aliax* LaJLp jJLj^ a«^ s L.»«JI ^a^\j ^..J pVl Jp AjaJb£ a^>N i aJUb 
Jfl. : .t.;.7 JI SybljiJl a jjb l £}*>3 . ( A^pLjaJl sL«^>» ) ^yw? jSLiJl a-^~jJ5^ 
4 t pLiaj'yi aJyfc Jlt*l jij . 4jyu£ ab« ^l?! la**^ ^J^Jl 

u* »-^' ^Ua- stf> jJl Jl* J aJU IftJL^- 

. ( II t ^ * J^w ) Aj^ 0 U jJ 4jCJii OLjLL c l^iLwJlj 

aLil ll; OLiL>JLi Axj 111 I A^^-J^Jl (jl liL^-l 


5 ^JLall oU^vJLSl 4 JU <w?\i^ ^b aJu^ a J j jjJI JI 

« 

. OjJj^I^^II f L^a>> l $3 * m ^ la « 5^-1 ^^-^JLiJ 


J*j1j t r ,<aT ^Jl c oUS3l oLa>JLSI oAa * 0\«fi9^N 

Z\jZ . s* a J^3 ^Uiijlj a^^-A^* t ^y2ju J^" 1 ^ a^l^A ^j lj J a*^ I 

. UL & Lib 0^-1 jL^JI JLj jja; ji ia^-’MJj . ( \^\ JLJI ^ Ljjc L ) 

J^P 4jCdlM LJu_il o’^LiJl Oy JA ^SjJj . ( IV t VI J$Li ) 


no 



j\ — s- SJU tSjJufi 4->j J* ijLs- J-*J i (Le Loess) c £jJ\ 

Lij <■!. ;;> ■ l ij 

* „ ' 

<j* *— ’b-^/y 4 JstJj 4 0>^;j 4 i jy : i-jjjj Cj\ys v 

Lftjl £»ljiJI Jo*. JJ jUijJi iyrj L; . ( III I <\ . J^Li. ) 

(j'jAj I J^-ij j «U.i ( _|>--^ 4 ^ 4 ) V 1 ^ ' ***7“^ 

(j <_r.j^' cs* J^' r^' 

y> . ( Lehm c£>- 1 £-> ly J i U IAaj ) < ^Ul 

. AjC JLail (^JsUall Oj^JI i£}\j j (j-jDt ^jk»uj . -^jiU U>Lxu«I 

4Sw>\^» Jslil O 

<^' (£i^ ‘crirf) <**v*)\ j>>waJl yj 

t g^X>- ^ C V.- ■ ^ J A^wiXf I^LJLj /jA 4 ^ 5 j l> S ij ^ ... i \ ; Cji 

. <_i^U ^IJ>I Jlxp bjbf*^ 

o' 7-*^ <J* W" “te* 1 * Vi Ji* 77^ li>l ^ 

c 

oli oij-Jj jl j^*w? 

■j Lg-*-^£ t ap^i* 

c 
j! 

olp 0^*aj 4 il J^P 


1 

*Pi 



\^A\ SA r ;» ^j». ^ -* — AA J-£-i 

«-*(, — JJbdl y 

. ( cJ yjl (JU^- ) 


_Y”n_ 


jl K&jp? O’ljUf-l Ui^<* H oLi^JI Ol^ 

J$Li) ( ( ^-J / a!I cJVl ^ <-»lj*iJI 'Jt/ji :!Ai») jjiw*aJI j* 

^f- jl t ( < t ; « . - » O^L^> :!Ai») i^ i^fcUaJt a«iA . (AA 

^^ku 0^* ^ Oljl>«~.....-«^ A»j J»^L» ol i oLl -jjt ) ^?»J! 

Olji OLi^JI 


m 





f 7 ;\a 

Lj>c 7 .:' 





«Gi LUf tVr-*5UI 






v - • '^7 J 

J<£e> -:»v/ M 


i-sW JW 1 - j' 

A !l£ «cordill£res» 


t i*»u^ ^ »iU; . 

trs/ .'»SA\ (^iV\ ^ i't* — K\ ^.li^Jl oLij^j All»- 

. ( ^ ^ >w» ) sJ^II J^b j ^ V , /X H JpV| 

Lfb li| J-tfV 0J4 S" oIJUj^jj . aJUMjlJI ^J^fl olitjaJ ^*I^jJL| oLio^j 

j^>*-saJI oyj <j till O^ L^l^Jto ^^*1 aJI 1 J l yip OjJL>- ^P L-jL 
cO,li Olfr^U? J5 ^_j>-jj 4jCJL-aJ N jji]aJl oLJ^ <jli O^wlgJl 4-JVl 
OLi^Jt J^CS' Oj&j . ( <iLJjj5> JL*I ) Aj-bJji-l iJLlll o!>L£oi)tT 

£llJI ^P 4^ji i I1J c-JJaiy J^^il AiuJg 

. ^JNl O^* ^JjdU oJtfUl iiJljJl olO^Jl ^ Ulfcj . OI^LiJI J-J 
ti ^*UI (£j&%i\ ^+aa)\ oLiJ <^Lio« olO ^ 

4 ( j^i 0~b AP oil OLio^ ) AjrfJ*4"l 

<OLjtOjJ jU . 4 O^Ia^: ^ ** " A^uJO 

oLljjj t olj-s^ ) c^Jl^Jl jl 1>^A> oil Liull (^ji^l 

A^-Ul AjjiwaJl oUiOJl oly^u? c-JLpVI ^ aJU? 1>- ( J^lA ^U/il 


A *■ 


— T "l V — 


^ b a JL^ I^II ^-J&l ji ^ L J I ^p 

Li*iil ioJUl* A**#**# J\ jj>t^ai\ jl oLiojJl { jeuy jt .(A^ 

i>lic c ijj& ^a>- ^p iyU-l t ( <pji> jy*** j* <*%+ \r£ vt~* ) 

jl L*i/I <J -tfbJI ^a^J\ /w» :!^») 4-C-xi 

. (Tilllte CJMI 


5,jX« ^UslJp ^a>- iiJj* ^ : Poudingues ^j»v* 

cJlT <, ^^L*JJ JiNl ^Jp ji oLlb JaJ La . i»^L £-*£ 

• 4 lM U* *y'j 

4jjJJil c 4>w*ll ob i OliwijJl jJLU Jp ^L> 

^JULj^JI ^i<JoLL» <j oJLpU J1 SJjbJI i <j\s>P} j,L-Ma>- 

(j LI . oJNl J^b ^ ^j>«jiJLi JjLJI j^ll ^ ^a^-\ ob t ^bjJl} 

<3* ^1 ^bjLUJ Nemours Jr ~> OL ^b Jpy*- 

oJNl jJ^-b j ^ilDI oJLbl jj**~i* O^ty . jJj^I ^P £jbll Ol^MaJl ^ 

sjj^*Jl oJ^/l d^pi^U c lyLJI^ 4o^jJ! ) 



olo*tf J-i ^ \j^*j <.L-^>- £• ^JNt op l* fjty* 4 1 • & ^r*\£ — ^ 

^ • A 

^ ^ iiyc* if-ykJut »' ' , ~*- t II . y—JNl ^L>-ta oLpU-i /j* tL^o>-j t 

• CT^' * LJ-° » ‘ 1,1 • ( ‘T-ft'l 

jlp LJNl J^JI l^JiJ cJK" oDjJI iuLc LjLipI j&j o^j 
ja oL Is- Jp c (S ^>- ^i^Jb v ^Ujj . 31 


_T1A — 



c ( l I oLpU-iJi t C-Jjjjli ) 4-J^I 

cs* °^v" J«* j* j* {S ^\ ja \jS b^p <1^ 

. ^>i-^ajl oLw=>Li 

^£-PJb Oli 4 C-A y/ 3 -i - 1 ^^li* j^UaJ Oj& Ujllp^ 

^W>- i* aj '^' s-^' 4 * jilS'^i » oj . 

L^jl jjTlxJj , oJb LJ l 4 jJ ^lyi. 1 ^ 1 4 Ay«»*L . ^ 

4 *>1 • V^l ^ UUs^i Jp <^*1 (^-iJI ^JVl cJ- ySaiyi 

• O'* J*j (jr^^ 1 (>* vlr*^' (J^ J*k y> VrA^- vj 



ilif CJIT u - ■! ; ■■ " J* V- Jf" • <#*'tr^ J_> 4 * j*»" « 1 • *4*}^ jWH' V\fi\ _ <\ \ j£i 

* * • 

*) J >X^* t »* l^wJ L^Lm^ *JJ I 1 1 ^ j « . > Ll> l» iJ 

j* < 111 • xM °W>“ uy oiy*uii £**• %• ji-J' ^»y * * 11 • 

J^>- t C- jo' l^o I+Jmj £» <^>msl U j_^U oL> < L-Jy Jltf* ^*!;^" <j* -W-* 

. ( iwJMi c-P OLJl ) ^jojl>-j ^-JS" J»^C* £• ( uyUL <cJj 5^1 p oU> ) ^jS^Ip 

JUjJl cJlT ) icoi Vl*, Jjli; j^w» ^ : tvlJ-Ni) 


_ru_ 



0* ‘O'O' pig . ( i^jf. j\ t i£j£ ja 

. ( ^ ^ ) J»^ll **^° (J^j ^*e**j^ Jt/OJ j * ai * i\ <*~b 

<^!) S— '*•* jO' cXp- ja iiJJll i-L^JI jU»>^' iv. j* <■ 

Olo- l^ji OJUu <UVj?}j^£)l 4JUj)' 4 ^ l^wJ L*>»<0 

if^.} * c/’b 14 ci^ i-iK’" j\p oL^j t ,j-~4~k jk 

• <j*kr^ jjk 4 ) kk ^bik' Jy. <Jkk^ 

J^j >**>■ -^*) j' ^j^b^ j' (* 

uk; ^ iil • ( ^4yy jy ^k; 4 £\k^ ck> 4 

' * 

O- 1^-iJ ^ ^-4*^ ob*4i» ^>-jJ (3?*^ p^iJl 

<3 OjjJLU j^il Ol> t J^J* o\j i SjjJLil OLi-l A-j cJi^-io {£ JJl A-wxujJ 

i^Jl. ^rl l li> IwLjIj *\£- 4 y ^y ) ck^ tlr 4 <*?/k c « ^> kb 

. ( iLSCwtJI o J lA AjLiJI 


^shJ-l Oli ti?!)Ui3 J-^ly o' oLLl ^JUo (^JJl j^Ll N Ujup 
oi> aJp .k** J*J • ( 11 4 ^ > J^-S. ) . C-4jJ)^T ^P 0 >Lp £~*a± 

^ L*jb L)jA> JJVl J^j jU^I . LUil o^-T </>Lo ijJI 

j' c/ 1 ^' (.rkr" 4 : ^) ^£>b^* 

jL>^l jk^' tk** t JjIU 

^jJliil i^b^ 1 ^ Ji^ 4 oJLa J*j 

« • 

^L<.«*J^/ 1 ^j/AM <) I OwXj»X«^* tjj -.^ I ^ ^ A o » .L >^«L* 4 ^iO^LJI 

4^>bb^ ^^k; tSj~* u ~$ kk" 4^ ^ °^b^ J1 kk* 

A-kjJl jUjA ! I olik SJLpli OyO 4^5>4a^Jl oLU JbL~* pkj Mk; j' 

Ulc 5j;k' iob*^' olpjyj' ^ 4 JUJI Jy iLia^b 

* 

4 4-Jl*J' o*1a J aJIp ^ *wJL * < J i 4 m*J 4i)^J L*^LPj . < xhli « «.*i» Z> ^ 4 jLaJ 

. i-niji ok Ujlp FaJuns | jJU » <laiJ dla JU, Jp 0jiU*i (*r^ ( > ) 


Y V * 



ajjU oU-jiu 5" IAUjcu-I <>li c c-JNl jL^r IfJ Lt * 

. ( ^jLJl Jb jJ-l 4pU*^ ) iJlj^^Jl Aplw5» ( iJlxil S>l jiA 

iJK^j y^Up o^L^j aAa J>\ j\>%pA^\ ^\y\ iJtjhj 

oJla .( jlTVl iJlj^t) gits pyroclasdques ILngjgj 4^U JUUj 

vfo J> <>J' ji-Vb ^ c^ jwdi ^ ^jSii 4 

J^“) j-*^ jp*>- jy* 

• 0> (^y4-' *-t~M 

, <*>C^~.~Jlj jl T«i c.fl la)l> 5^>-Vl o*>L$CiJi oJLa LjUL* c~cU l^iS} 

<T) «UJ J*ij ii-k> t ily jl Lapllli OLyJ : <J(S^ oUjJlL. 4 cinfrite 

4 (*Lwj»» JC.TMI ,j»y) Landes Jj^t j S£>JlA-I JUJI 0! JJ A^l^b jwJj 
<Jl.j jl>»>4 v* a A»»* c aj J u jl>- oljpaA kiJL«Lrl LplS^ L 

. alios j-j J l 5iJ0JL>- 

^ Ub£ Otjii zyj Jp UjjIc LJUjJt jUo-Ml ^ ^lyl SJLp JUaj 

( M juyu Jp JpLmJ jjl ;j b Ob • J.A 1 

4_-aJ>I J i_>dLi) i_LU jyj^o j»j 4 psam mites 

• t/M*? ( </?*% u<! r^' C -^ L ~! 4 Jy j 4 jjU-L^ c-s-aL-o ) 

J»}L* olji 4 L-a>-LI. , ^ S_JUj j- 4 * aikoses jjS^M j/wn 

J-U ^51 4 bJ^v-isJt Jij> 4,3 4 JLjLI Jp iyiL* 4 UIp 

• ^y- 5 yj 4 Haybes v-jU y» jj$$ ^JLaj jl^Ll Jp 

* * * t 

£_kJ11 j' Ja J Lll yjJ-i jl i “•cci*«o I li* ( > ) 

. ^UII ~~Ju j* U-UI ^U)l i 

t ^ oly-i^- ( olJLi ) jS o\jI>w~11j iUi>-*yi c Jb^J! oU>- oyu 0^1 ( Y ) 

• ( Jj^y 4 IT ) c?!; ^ 

. (^^ll) J^4-L 5^^-uil ^-1 tj 0=^' iibAj ( ★ ) 


— T V > — 



J ( IV 4 LUp 4 aJ^S^Ip aJU> (jL>»^-1 

AJishuJt ^^JLSvit oLi-u-ji £jJLj 

iLjaJp OlJl-AP 4— lS^Li» Jp jl l^i-JlJJ $ l^i 3Ju JLaJI oljl>v i ^ .l i 

. 7.\ A J1 n j* PHD* i_j ^ j\jS 0>jVl coqulns OL ^T ) 


( £>*Jl (*'— *' J**> ) -ttAll 

j.< l> ) QljJu.JL^Jl £* jl «Jl >- ji i Jljjl y Li ]ja LfL»*iL* O^j jl 

uy*j^l *j*i <■ jy ^Lj-j ISL* £* t Tuffeaux 

. (L*Jy Jljf - 


‘as-js^' i) b& jy~* ^ jy** 9 ^i» b^!) 

4 £>\j* ) a-JU^j^ 4jj-sap LLL l^J J^L* oli aJL*j 

£• u* ( £1 • • • ^JLr^' t &\i£ H 

Jl Lj^aj aiJ^j ^x+r&jS j^it £• A-^-J^Jl ii^ll 5 ^!jp Coi . jjil ^ 

^ j' ) cfly c***J^' 

fj&yij • IJL* ^jA y*-*& y t &LJI Ju'LJl (Jl^wt.<Nl li y ^~ ) 

*i*V> AmmimLwiw Jl <SaJ\ «,l«-l i_Jbr- Jl J°y~ Stampien ^«»Lu- 

oliJ? o'**' *-)Li tiJijSj . 4. JLi»- U-V ^bj ^ir oii aJl*j 

* C HI t ^ ^ A^U; jU»^t Jp 4^^- 

CmL; jShLA^ai\ jU 4 AjUJJ A-^pU U y^Up ^-r^aj U JjPj 

j^il jLjp ^ aa!J^ 4 4-J Ld i M Oli 4 oJu^ . P^lltes 

A^pli Jl>-jl t Aj jJ-I AjJl Ujj oljii ^AIU Jl ^L>^U ^*Uai-l 

. (tufs) dp^U>* aJK^ cJlU J-w^P ^ c-JpNl Jp A_jjb> 4 A.l.^al^ Ajjli 

A-JaiUt ) Barrot jjb iJ U-iJI L*>t ^ V — ^ 

• ( — ^jSft 


— T VT — 



^ U-tyl Oj^Ji IJlft ^jJLJ 

p-^d . <*\AiJl j^>waJl ^ Lfji { jyj}')l\ ol^JL- 

ol^UaiJI ^ dO^j (^L* jl ^ip (£$£ nfj£) S-*«W* vAr^ 

4 (/jU U> y. 4 l» Uy SOi~j O^. j£i Jf- UftP jfl«iJ . 

• ( £1 • • • C-«-5yj Ojy^l 4 ( yJS'LJI jLiaC- ) -Xj-VJ-L> *ilp A-^ <1>7& 


^«?«-AaJ' oI^Um)! — i 

4 Ob“ bjLkP' 4.».. ~* 13 4 Jills'* y *A4j <L*-plj 

$. *■ t- 

jt £* i^LiaP ^C*Ai Jj>-j ^ jy l^l J^P 

. * 

dJlft Oj>J L*JUp^ . */ o % Ub l^-j <UjLja*Jl 3^11 <L«-J . 4 jjJU 

^Jail) marne UjU <u*| ^>waJli ol5^ ibU* 

j/* */.A * j <-~J?J)l\ 6jJua}\ 'jA / £ * Wy*-* a-b> * ( ^(TAV ^ 

. Jjb l»um> <Lj^mk yji j^>wai^ 

(^jjl C^i^l ol|^w» dJlfc 

JJl>fcJJ *X*ja 0 -»~J t t*ii c Ia^>Up 4-ip J~U> 

f f * * 
lII ^ i di-fc X^b^sl • 'Aii ^1 

. ( ) ( J-^Udt (£j \ 1 JJU*i)lj rayon X iju.Jl l*£i L JJL>*J! Ji* 
cristaliisoir j^L» jlf*- «L» ^Uap h*wy b^ : ON^aiiN yjSji ^i»3 


O -b^" ^ -Ulj ^*lU>- \JL> o 4 y J1 jUaAjl jjll! Jiyl? JP y: ( \ ) 

• 7 . 0 ♦ 

( \ ^ o . ^J\j t ^JLf. ) U yiJAj i^UaA)' i- D**J\ Jjfiufltt <r~£f jy ^JLp' ^ ( Y ) 
, ^ Itt ^^VX ^ V l XII \.w> ^ A— ^ <1^ y Ajjl . i fJ w ■ ' j y>^A^' 


_rvr_ 


M 



oUUi SOP *iA jlkJ \«J jJizjj jJcii »\J (j^LsJI 

.(<\Y j£i)(vU,) 



olp-Ui till ^ £^>^1) jUb^Jt c \ . cAj^VaAN •&£ ^ X 

( ) oUi*/» t£-j»yS7 ( j^U V*UaJ“i OlijjU c X . iiji 

j JJl— Jl ^ C ij? sl-il £* J-*«^ ( j^l~iJ ilJU jLamJI £ja oUj JJ i r . (opalescent) 

. frLiNl ^\i L^OJ jl vl.Jj N 

j*—* * ’ 0>*-~S cil Ol ^ jt <Sj> <■ -laJLiH L-*a>*i iiU 

£li J| Jai-o 4 U-M>- ^£p j£-S» Jp jJ-jj till ^3 UJlp ^JLj 

. ( oliJ Oljii 4 jyA ) 4 jUU 4 -ftJi 0 *Ua>- Oljli ^ ^JjJJa |^pU ^JSsJLj 

4j^LjaP -5^* pill ^ 4 -aJIp O.. «0) ^il ^aJIiTj 

< j~^’ <• £* 5^5" <*jaJj ojj-^ j^J jt o^M ^ 

IfcXf^ aLil *., sal j 4-JL oLil Oj£j L* jJJL L»Ij IJUb ^_1—*J . \jj~jtAj 

^p < **^i 5T “i^j) iJli-i tjj . $\&*&\\ ^jA a^Ju jJLaJI 

•°vwi & > Uj^- ^uj jj ouJ-u Uuy ^ /ji oii 

(_)p iiJUl Oljj'.i< a»' t Ol Jyu jOljJl) IJLaj . u^it.TTii jLja*Jl Ol Jjiui 
ol%j 4 “l £j* SJjA> obc^ii ^\y\ 4 micelle Sjj^t Otjti 

J-Ui U^UP IfsOAJ ^ ^l!l} 4 5 ;Li^/l ja fXjj^sj 

C *A_aSU Ol;Ul ^ *L <j^>«JLil ions jl oLjjNlj 

. tlib <i>^ll 

AjM oUI Ojl> ^AiJ ^ c Uii iJaiil jtull ^ . jUxiJl jJU; Jp OjUl oUt JlpL*J ( > ) 
sluN OliwJ ^sJ\ olyiicil jpL*o U 4 Jiji» j*} UJIp ^ju> ; La*JI jli t y>^Jl o-^L. 

. V-J^JI oLl^aicll v*-J fjajj- ^1 ^ ULc yrw ±S Sji. VI Jjiii . L^ATU 


— TVt_ 



(cJ^j ji) sol hjt wJl. jSLlJ CJlT ol^Jl U 
J^-io j-i ol^Jl 01 UU- J^aII <yy • * ) ^U)i <J* 
jUj ui J-uJl . ( C.« AL » ) i )& jAa ijjii 

Oti LojAj iiLi» 0^U t ^ t ftlpjJl £tf ^Jp ISJ jLiaill J^JLJ 

£A Silil &Xk Ja*liM jUa^ p-^lj j $t a * 

. lifc 4^JJ (^jJI (£)Lja*Jl <* r ~w*»i^)l <_A \jj (^JJt jA i^Uai-i < y?Lii'yi 


4 y^LjJ I dJLA : Q\^\>Vai^\ ^ j^\iii\ 

c L ^ *U^ l$>»^ l^Jp ( yUiaJ' 

<J< 4 ( i_A-ilXj <J)jl»} ) I j I - A* «w. • » -< «^i oljli ^4* . ( * ^ « £ ) 


‘j^4* j>* jl>M' {£*** j* 





oU.1 JJii HO ^1_^) 2Si0 2 ,AlO 3 ,2HO + xAq l t ^»j C-Jj*l£Jti 
oL^)l.<a«'l (j JLjf-j^j . ( aJlJj oU^j Ua Oj£jj t iyJsjJl #L» Aq j 

<« » ■>. 4^pli olj j-i ) 

c-Jj^l^U ^*»ij) j^M' £_> • x = T 01 js^ ^« 4’> 

^L-f J_>-Jjj C**Jjij)jAayl'j . 4_fiUJl ol^Uaiil ja jji^ j ojUaJ 

* 

. 4pl '. .,<all ^ I ^ ^ 4 *j^j 1*9 i^lj^LsAp ( O^JLj 4 1 ** ^ Ijj l . ,f3 £- 

od*i Vj . I^JlI ja JJii UL^I Ip* J^-bj 4Si0 2 ,Al 2 0 3 , HO, xAq 

. t ja ^Jj SiO 2 ^a ol tijr- f Jj — 3 -_jj SlJ bcidellite C m Uj4mH 

jt A1 J*j J ^ o_ 0 Vi c nontronites <Jj 

oljliM oiij . 3Si0 2 , (AlFefO\ H^O, xAq: Mg 
. oLii o jjt jJLoj UJLP ^aihjj i ^ 111 

cil ^1' OjUiaiM ^ v -s^ 1 ja-*^ \ ) 

• U* ^v 5 


_TV0_ 



j' ( s HZ’ j* U^ilj 

^-s jj*s^ • < JW4-' ‘ Oj&j ‘ (JWl 

. O-^UT c cJj*-- i (4Si0 2 , 3MgO, HK), 2Aq) 

»__a3jj ^sJl kiXlj c j^aj^ j> c SjjLjauJI C-jUS^U 01 j*p 

j' *—9^' V) Olj,Uaill iJlp 

^ J_.li *J> t KK), 6SiO J , 3 AIK), 2HK) : fliU I *y,j i-^ylSL. ob,UaP 

.Hc<Ujilj5t <j J4 c Fe, Mg, Ca 

SiO 2 , caUophane olijU'llt t Jj,jL *)Ul ol^JL- ^ ^Sjuj 

jS- y* uJljJt <J j l>li j i_£ ji- Jl) L» jli jAj AIK) 3 , xAq 

( ^ ^ 


{ j)jCi U-jii . J JL>* £jay*j Ljx*lp Jljj N l CA£^\ 

S_w>-U*a)t ja ^j-Jb <1)1 (C- 

A^»Ja^H OtfUaJl j i ^Ij^JI ^LL^JI Oi { y~** L-J Lj( j JLoJj . ( oVJliiJl ) 

t ojU-1 4-J JL*il t ^ jj dLil jolij d^iotll 

* jtJl IJli ^liM jl fflllj 4iI>o 

6Si0 2 APO 3 K*0 + 2H20 = 4SiC>2 + 2Si0 2 AP0 3 2H20 + KK) 

Jyi 0x^31 (_/^- ot) t ( ) * *’^ * ■! * ^ ^ ■ 1 ^ 

v'l. oU> LijJj . CoJKH j£i Jp JljJ ^.l^Jl ot jiP t U*)0»1 KK) j£iJ 

jtf'SlI i^Uai)! OLS^U j! JA . jJUJI jjJj {j* jii j) ijUVl H’O jl-bu 01 ( > ) 

$ 4 ( •A^SJi ijjJ) ijiUJl oL>LnoA]1 aJU- oOjj i t 

y- 4 tK ‘ Fc ’ M «* ^ <>• cM 5 f 4 K2 ° 681023 3 A* 205 2H2 ° : U^J AjlSL. oL^Uap c C-J)i^ 

ilU- iL»wJl ^ ( Aj-UU ) A 1-C^ ill?- j\ ij . H 0 U 4 

a*1j jjp cJljU <^wio };+•'“ j 1 ^’ 0^> i< ii Syi\ oLll *V| 

h C~JiJL> i ,jcJU4 ^ i ^JLoJi j^o . «Lc 4 «Lll iiL^VL t ^Jl^.^», : . T 

. Aj UI3 <U) ( Cy-I)t*<y l^-U ^L,<aiil ol;JLi 


_T vn_ 



^j-a 

4 Ai^JL^-1 oLjLjaj<)l i Oj^Liil cJ)^L*af LjI ^UjL L» p 

O^j oUjLjaiJl <J Aj^jiJi OLS^il ^>-j W 4 

. 4jjJJ JiNl La»I 

zone de 4 ..su-Jl JjlJaj ) Li*p jtS^Vl oliUaJt <j 4jt ^Jju LJjj 
Jj£j t<La\jiA Oj£s [f&S l XL^> aJ\a oUlyr 4l~>- ( cementation 

(Jj ( lII — ( ^~\&\ £-U**ft 

. ol^UaiJl J UL?4 c^^wJl oLJJLi Lli* I JLft 

. 4JbU^/L l^ll jJL>wJ ^bj ^L*.aH ^p <i^\j OljjLjaP O-Ji^/l Oj 

* y' * 

I ^*jP |^i<j »Aj *, 0^ l~, « .>jJ 

c)l oL-JD JjUai* llj 4 O.yjpyL^JiS^ l^s-Al ^aaJ <ii 4 • 1 

* « 

'-■ : ; J * U J^y Cj* -b-M- J1 cJ[j>-Vl Jom J c..>^.>.» J1 

^ 4jU^p' , !AJi 4j>JLll 4jaJp* l^U O-yjJuj 1*1 

. fl; jSLio objiiJl lJ>JL^ Nj Lu<w» oLLl 0^2 

^U, djL 4 o^UAll jJLJ :T^\ oN^Uwft 4 -h 

^ 4-*pU ^Jaj 4 4 ^ (J^ • (Js^ 

j j^LJl ^i>- J$** cLjLU-wi ji 4 ObjLi a *Jl <j 

. ^j^r-Sy^l CJ>^* £ j^C 4 objLia^H 

^ ^ £ 

4j Ju U s — ^/* ^ aJU c-jl^ipVl 4*-^ 

• ^1 ciLr*"' tylA J1 W*Aj AjwV>J 1 I iA 4 

ObjjA-l 4 *J 41 ^ 4 ^J^*3 

. Ji ;t J*Udl ^ ^LtiL 4 ya, AiJJLlI 


_ YVV_ 



4-A-i.Nl jl : (royons X) 

^s5l j^j 4 lA^- 5^-v«ai oti 4 a-* 1 ^/fcj 4 4-^-Jl 

oWjil Jj^tl C)j£j <^UJ1 £^OaJl ^lyul J Ljb c-.wIt 

4«:«.» J 1 ia-iNl ^I^aJI ^ Jjl Von Laue 4 j^J Oji JS^ . |JL>- 
*1 £y*^ Ojill \*\*£\ 01 Bragg j-hj coj^L oj,i 

Jl ^1 ^AjNl . A-^«iJl ^p ^ £l^ A^lj ^ L*lf d^«x_P 

olijiJil 4iLwj J A S^jU J> Ou aS*Ap Jbf-y lij .^yjj IJub Jp 
^ IjLxpI :>jajj iiL-il o ^ J*LL>~j ol lij Lu^l t A^Iaa A COS’" lili $ A-SL-iJl 

^Jp 4-ii ^^*1 I 4 ^ ^ l|£**l^ 4--^JLlail Ol;^LJt (w--Sy J| 4 ♦..All dJlA 

. o!ApI ULw-j^ ^ill oL)UoaJ 1 ^Sli ^JjJb£- ^Lj otjJUJl 


^jJ^OaJl ^ Aitt 4 4 Ot;jiJl IfA 0j& ^J1 OU)Uaa1I aJI>- 

• « ^ 

^51 Debye et Scherrcr iJLj? Jl WU AjJLpj * A**U- A-J7 JUai^I 

Jyhfc-^A <Jp OjUt aj^UO AAJ^ 4 a^- J-* AAj^kj I^^iaj 

5^" 0j& ajj^LJI oltjjA-li .(jUoaII ^ Ljb Oj^j) ppU 

Jp c—j^JJall oli^Nb L%jI^ ji£ a>^jl! ^joJI 

A^-jA-A A^jA ^>V—Jl l«Xft ^^P ^ J fl A ) . 4-^—JtJl C— Ll 

4jjl; vJ*W> J»{/M ^Ij Oj&j Jl 4^ djy=- Liljja Uyyt l^P^ 
0*lj fl ) fl ^l o«Xa 0t^ ^ 4^^--*iJl olj ^r^U ji\ 4-tlyP^j^ ^Joaj^ , ^1 jt 

ijjji ji a^J' Jl oi u^x yuu ojJ-^ ^i oUi 




ou j* opL. oUjU-ji jM ou cdUi ji aub 

oL)Uaa) 1 01 ONl Jj-Ail ja . Macromol^culaire 4 j^J- 1 A^j^-l \^ju J? 

J — * - \ — , jl ^ 5 L OliL-il flJlA ( > ) 

^*« ««««•» 

• 4»MiL>.*J I 


— Y V A 



oli aJ\x> ol ;*L u* ^ *s})' ^kj^r ^»U^ ^ 

^l^iol J-s^ oUj^Jt dJOb (3^ij . oUj ^ x.., », • . ) ! aS^U^w 4*&)j 

l^j S^JL^ AfljjJ Jf J 4 jI^ N U N[ ojjjji olx^f 4 ij^Jl AJuiSl 

. motif-caractlristique SjJLJW uJl ^ 

cL>^ij i OliAJ^j JL>“jJ a) I JL^ 4 

• L cUJjIiJl 4 C-^Lb'-UJl 4 

4 SiO 4 dj^>*jJl ol-pbj t j^* 4_jid^* aaj^j I 

• ( C. «■« ; .» > - ) yrjl' *-5-^ uy 1 ^' 1 

Mg uy*jM o\ r a^ ^ : C~jj^j+zjA 

• A1J*L Jj* 

^ «^j*J ‘ ^ si Ur*- A1 : cJjO^ 

* Si LJ^- A1 j 4 A1 l^i Ll^ Mg : C*g y *j 

IjJLp J-w^j oUU 5j— jjf oL^Lo*]! yjiJb^ X jrtyul wJjJt Oj&j 

oJla Js»^Ja>- 4 -. ■»,»-■>- Oij)Waj»ll olLm^ JbJL^ ^P uJJJb JLpLao 1C 4 aJj$ .*> 

. cJ^-iaJl 

£ 3A°6 j 7A° O^Iaj ^ \Ja>- Q j iJ^g.1^11 ^ gl a j IaSsAj 

Os^yJ 15A°5 ^SLsJl JjUU JjUU jS>J U W 

• C.< : ; ^ »^l ^yU>- ^ (jyjUi* 3A°12 j 5A°12 <j\Jail-|j t 

J>\A»ri\ o\j»oj j^- o\m9ca : o\^\ ^Jp\itt ^A£ 

c/* (^AJI Le Chatelier aJLjIJ: jJ AAj^JaJl oJl* j_!So JLa] : (lu^N 

^_-iJU ( J^-i* ) J ^ 0i>- l. ^> obj L^ lt 

^J^alo jjil Olkl>- 4 I yL-wdJl c^L-uS"! ) A r -A.jlj cJ>Lil3^Nl ^iljJL JJbe. 


_rv^_ 



j 4_>Li cJlJVI ^ JbjJ UjLPj t°0 • * <w^l£i A^yJj 

^ olSLl^J 4^44 £* </****" i^rS^ 4^ 

* 

•J °3 — %-^.JI ^ j — « p j - *j <■ LS^ll 



£V* J"*“* J* <£>*>*■ J^ ^b 

^ 4jt ij i^jUaP jii 

ju <■ till <i^> 



i Y . ji jUxp t ^ . (Jr^jji j ) 0\^\-iiii ^J\i* 0\**c*_ <\r 

. Q . ji jUjaP ( O-^-^ljt ji jLjaP 

. C- rs j^y' t T . C--4“_^1 j1 4 Y . t > . }\*oii\ *3\iw?i O\y»o ^ i 


cJlJL^J! ^ Ji^iaJI oJl^- c 3j---jf S>l ^>«JJ i^U jl Sjl^U d^U O^pUj 

. i,rawH JaJL>> oL5y« ^•jP 


*iol>-) ( ^Ll^U d^U j— j-^) °*\ * • — 0 ' * w-^LiJ 

j~**£ ^ t ° Y * * Ui* Oj} 1^UI £* ^l?Ldl I Jloj . ° ^\ * * • ( <L&a> 

£jA U ^_AJ £jL*jJl C°t * * ^ i;l~Pl dfrU C-j}jj)Uil 


* * » 


4j^y o yi aJaxj J1 ?Lj 4 ^-> jl >*3 . ^1 L 1*1 . ° ^ 

. °VV * i^JU fr LU U^iJ °Y • * is-jJL* Ju^ 


j7^Lc cJJba^ f l (jv jUaj c^Lax>-N! oi^\ j>- jli lSj * I 



oLS^ii ^\y\ a^aU JbJ^ Jp jlpL*j <J*U^>-Nl ol>i^ Oli klJJjiS} . oIj;La *!1 

oij^p- Asj-^Jb <£)t-skP AjjLjaiJl 

JloJj 5^1 IaJ U}jJl 5)L*>- Ul . <j^)U U-? ^UaiiL SJpUai* 

.(uj^)^ilj 

£* L^«p J*juj <L»U oljjUiaiJl 

oL^Lja^ll 4 dJL* JaJl 4_^>-j ^ j_*_jCj . plasticity iijJdJl ^a a-^UM o 4 (.lit 
^aj 4 maigres iL^At jt ol^LjajJl^ 4<yJiJ ^aj 4 grasses is?jS\ 

^Jji * J 4$j*J • JlA 1 ^ 1^“ ^ 

U j^- Jj ^-*o jU^ <ju? OL 4 jJLJI ^Uip^U li!A>- dJLIij 4 a&fi . T j 

4—s^li“l dJlA ji jJLjj £* A*^P AjI N 

aJI^ jl Jtj^P jLjaiJl OLSy* cJlL^ aJL^aK A^i-Jl; AaJb 

e-i — 4 jL^axJl OIj jlj-iNl 4 ^ ^ a^aLi* -cyo Oli oL> 

c3y U j\ t ( ^ • j * * > V ) ^ 

fl*3 Ojj 4 ( t jl* i?*>U | ) tlU ^ja 1 Jj>r AiJj *}? "»* *** 

<L)t \ AjjjJUl IJL^Aj . iljLJl Js^J^-i J (£ Ji Jpji* 

. jjtf I «Ki Jl Ajli 4 £-SJU til * jUAjl 

4 JJLJI Jp ^1 l$l*P N l^U 4 Ai^iwaJi iywaJI 0^" aH>" Jj 

U-A^a £• LJl^ dj_JUi!l jjXjj 4 yiastique Oy ^—^5" IaJlip jUaiJI 

J pl^LjaiJt Ja>- Ua 4 UJdJl O^L^-Jt aJU ^Uaiit 4 *A-it 

. <T) j>w^t J oli^t Jl tf Aje oi \x 4 

ii*!Ap refracterit6 5^/JJ aiaj \ 3 u * ^ \ ‘U jLdtf- ijjU 01 j jlyVl ( ^ ) 

0 ■ 0 ^ 
t jl <jJuJo~ oLSy* ^Ji>* I ^L-j»rVl $yry. ,_ /» <■ " jUaP «;*A5 01 • Ui^'^ 

• ( vli/ 1 A^*^ uib^ cTeVy 

JbJLi c 1*-^. iJULJl jy^ obj\.« A » l l «— AixP ( Y ) 

0 0 I 

. LiUlJ L^aj' ^-jjL w 'w<^jV jajM I j l ..iawU * I 


— TAN 



Jbi-Jl dL* 4 « , g ? ) a j C X->- (jj t [^u\ *byu» U jLjaP 4ijjJ Ol jjP 
j\*cj L-j dJJi ^LiJl LOp Ol Liul . (oliJ^^ll ^-j) 4-JL*-*£)l 
. inpenn&ibilitl jl JUU^Jl Ml ol^Ua^U <Jj>-\ a~/?Ij£ 

C fclilj JsLAI^ Ajlic jLiaiJl jUw c aJL«a]I 4-j>-UJ| 

a jy^* x/sW ^jA 4_JI^* ^ULJL- ^5 L^AiP tUJLl aJL*L^-I o^L^ImAI 
a-^UM dJjb Ol ^P l;«l)a~,.* caJIiJI 4j^>*iJ! Oli t dJl* aJU-Ij . . ..^jLJI 

^y+4&jA jLiaP ^P t A>-^1U JJ* £.L« t*j*^-**J . ( ^ O ) AjlilJ A g ~**J 

. Ijjp I^JaA* pVil OlT lij U-j 5^ ^ jlja al l c JJLJli t£*J j 

jjiS^ C aJU-I j I (jUl A^-jjl ^P ^JllJl d -i* jy*+ A J 

ol^i-i aJKju* 01 I^I^aL a^La*JI micelles a~*£jL| ol^JJl Oli c *HIj 
aJI>- ^1 A-Jl^yJl Olt>^4“l Oli c AJliil iJli-l Jj t ^ i JL-£> jLjawlU t fljyw> 

0l^> (JjL* <3 dj^ Sol) AiJU Jlj-j jL^awJU cOliJlp 

. j*^l <oiLij ^JLP uJL) J b oL»L-JJ yc^l JL <***..1 

Ajl^*l> (^JLII *lil (^^UaoI) jl jIj£aI Jl>oj LJp aJI jjp 

$ g 

£jL£* C> C C-jjl^Jlil OU g M^> A*^lj£ ) Ajj LsiajJl oL*~~oM ^LLoM jl 
aJU-^ t IJla uJtpL^U jjJiJl 01 . oL«L-~*JJ l/^^1 lII ( oljjl^ill 
^ JaJl^iJl l^ O j*y L« 1^1 i jCju c Aj^L>- ^^-*1 Aj ^jtu ol C dJjb 

ij&u O-jIS^ lijj . O-jjl^JlAI ^IaiJM 1 I-^aj oti^u c j£j ^ I 

^UlM c (S^JUf aj^U aJLJU c >1UL. ) A» :; b)l J t (C0 3 H, CO 3 ) 

ja aJI^j Ip^wO Jil C--M-J c U^p Oli t A^Uaill Mj 

olj ( OLij^/iD <-Ljf oVU J ) ^jA JLujI t^Jbjj jl iy^UaJi aJlfc jl ^JLaJ Lj^ ( ^ ) 

Vi . J5LJ1 c bf. ^ Ji ( 5uUS0\ v U S.L.AP V-P-' li l) J-^' 

. Cogulatlon kJL n?ll jl 5y»lfe> 


— TAT 



t jlj-uVl pH' (£j ... MgCl 2 , NaCl, SOCa)) ioL- r^ut J*~. 
. ' ' *£4JI^1I j* SyJlj o»JuU iLy »; ■»* 4 4 jLjw? J»S^( y ol j Oj^j UJUP 



. M>\b _ *10 JS 4 i 

J*- o»-<W» e U 4 — ‘* 

i c-ij jUamJU . i$Syt> jLAp 

J* «-*-** t u . £*i)i ^ ^ 
tU ji c l^Aai* 1 »JLp <*_a» 

t <iJLi jImsaII j— . t>2y» UJU 

* * . 0 
4 j* ‘ £r**y 

. *U^Jl *t» 


oiy*jj jUa^s/l dLi <+-?£ OjSsJ JtS (oLJjlilj) oLjL^wil ot lij 

* 

. jLsAiJl u-ijJ jyy ^Lisii l)JLjU? 1 ^\JL il.. j>- ^ j-jJt oLi IJbj- 


jjyu UJl >4 lij 1 . 1 ; N jL^Jt Oli jL^az^NUj 
oUjjI ^Jp L^Jta (^5^- oLJj^Ji OL^ilt c-JpI (j ^ aJULj JjI^-JI 
lJ^JD <)\jN til <— iljail j>*\ j li[ 0 . AjIaIJ Aja-iU OH j H 

. pH JU ^>-1 4 H oUjjU >S^Jt olj;Ua*)t 


L.JUP 4 4 O^Ij^L^aD A/*Ia (^£^>-4 A-*^L>- 

(1)^ 4 0*XA ^JslJI Lu^jC^ . ( -f* C*>Ujjl ^ J^Lj 4 f-llt (3 cZjLaJIp 

a — JLj-j i t jaj\* 02 -. A — <wai* 4 a — -~JS^ t a_>^s^ 4 oL^UaP j-4-C 

: IJ^hj . 4 iJh£ 

CaCl J - 1 - jLo£ i^NaCl ^ jUap 

2NaHcO -|- jluj a P ^Lj -j- jLflP 

So*Na 2 4 - ^-JT jUop ^ - 1 - jUop 

Jl ^jA ijl ^ ^ jl«A*3l c-ij L_J iJ^ji ji ( ^ ) 

j : .««) . till *j±£ Ar*^* y 

jli t i£j>-\ <t*r yj . £?U vjJ® Ujli »iJJi ^.. oj>J ^ <Jl ZijS’ 5jL>- ^-jLj 

. iil*iJ *Su\j iiU^ oJl a «L* *yr} j*~*i j^CJI »L* ^ ) y^ ^V-»l 


— Y AT — 



a^-ILI <w-> yiU j— w*«Ll aj3^sa11 

dl—Ai ol n^yjiy <L-pl*Jl <^> jd\ cjJjj Ol^L^ajJt jU . Aj^>*JI 

4 OUI^P ) ObtaLJl dJlA J-s^- ol . AjJjJI 

Uo^J C..« ? ™ 1 aLU ( j^ll ^ Ljjij a-*pL> oL> 4 Ajj-^ip 

Ajc^jiaJl <Jp cJ\j& ^JS\ oYiLdlj jy ladl ^ij jl ^iilJb IuS^jCj iSj=^ JJ^- 

. aoIp j^p ^Lw-c>-1 ^p ajjI^- 1^ f.L*JJ aJL-U-I aa--^jJI oIaJaSI ^ya« J aJL».«&1 

c a-pLuaII a^UI ^ i*bh ol^Lja^U a~^1>- 4 

. AIjL OL %j>- ^P 

4 4 ) AjjLLj 4 A«4^*Jj A . ^liLl oJLa JjiiCjj 

•(eAj^' UJ L^aJ (^V) djLfs^l 5;l>>- 4( cr iS" 

AjjIaJ 4 A-ijiM Ol^ 2 > w Jkl Ju^ajl l*J* ^JuL ^JLjj 

. AjL-J- A-ydl^ 

cJULJ y* Lw-L>l aj^WI oLjL^a^ll ^Jsuc* c-aJ Uj ; oN^V'giJW ^i\£ 

y^j>- jL^aP ^SjJj . JaJ>- £* 4 

# * 

1>> 0j~ >• aiS^Lc - c(^-ljL^) OjU!} cri^ 

c ajlc jXaJ a S’X r' a! ^ JlJI c Flandres jJD'AaJI jLjaPj 4 jJp yLu~jj 

C->LjLjaP ^ 4 AjI J->- oLjLjaP 

« 

. AplwaJ ObjUoiJl fiwUb <j 

4 aL >Vi 4 Av*l>- oUL^aP 4 gores ou tohstein y\ jjaMj 

A 

LJ f l 3 L^i^L^ajj 4 iUjI ^iic jAJ (^^U, JaJ\ OjJ oli 

l^w* Cf fy ‘ Liverriirite c^jjiJJl Jl lg-^a5La£ jjOjj t Lill-jj 

* 

*yrj il ti AjLiJ L,^L y^sA 4 4 f-Uo^j 

. ^pitaxique aS^xJuU 


— Y A i — 



oL*»**JJ terre & foulon a^JlJL *■ “ — ^p L 

« * c 

<• JZr^y* ^rirb 4 Mj*' - ’* ^L^UaPj 4 jl^J'AJ kJjjA ^jJj 4 Uajt 

Jjij .pill Vj^vJ Lu>«p ij 4 <-ij>JJ 4^j • • • 

^yp\^z*\ SjJLaj OjUl 4i\j\ ^p 5^-5^ 5j jlaj ^ujl> L* ol^L^wJI oJla 0* 

. ^1 . . . 4 J <- O^jjJl I JLv- jLjjPy* DIjLaj . 4 «*.*«]? 

Ja^A 4^-Uilj JaJtuJ OjwJLJ iv^lsM dJl* iSj>-\ < ^\y\ 

*■ £ 

jlj£-J ^ 4 (^jUiaxIl ^ 4 ( j>-L-Jlj 

* 

4-v^l>- ^li-1 jh^ill I JlAj . I Aljyc* AS)\yL*\ Oj Jj 4 J (_£JLH ( j^JL^. I I 

c > * 

j*>- <1)1 Cr^) dAJij . ©Li! job ap^ c-iAili 

4 4oL<ajj <^L; J1 jLaaM u^JpVl ^Jp 4jj) Dj^o . ^ A>Jj ^ olj^ 4 ^lx 

4 4^4)^' <J c / ? ^ 1 J-^-^y iJ-lii <-j£>*JI j-*jM <J ****&■- 

•£!••• ^j^^b cr^J/^b 


4 jIjSa ObjLjaP _ 

* J - J > *“ sA ^ U^**' ^y*A> 4>w*loJ j CJ^-*io i^jLilP 4-s^li^; 

4 Jail {j* cJi) yA i y 2 ^j\ jLiiP Kaolin 0^lj£>l^i\4 

J^-yj . ( AiSj^Jl ) jollj 4-jJlyJ! ^Jup flJ 

j^CS' ^>*jj*** cj AiL.^j! A-j-^JjiJI 

AP-lw* (.j aJL**I<*»JJ ^b * ©L£ ^J«i> 4jyJ t A^>«^s^ 

. ^l^il oi^> ^ (jbj 

^ J* ^ * # 

Aj^jJL# jy*L^> £^+*-A) ^-Jbj Jii A..i ? zU olj^L^j»ll (j; ^>»l liLj^ 

*+ 4 

i^jy*yi^} Ij AJIP LKp ^ AjCJli 4 CmwIx^ 4 ^**jLlP ^ AP^ii* 


^li <0i jjP c iJlP: !jJu<* c La-a>>- U*>L* I-Xa Jp jl ^\y\ 0^ ( ^ ) 

,J J^~c, jUj! Llj^p -Up j $*> jl ^-IH tThixotropie i ^ n.^t 3l>J 

. ( jl #J-» Jlt^i 


TAo_ 



IjJ Oljii c ^ 4J^L} <L~?~ 

0*1— dJUb * ** — ^ I JlAj • Oij-^ c-^ -Xju L^» 

.ife^oUjUt 

j^waJI <ui> jjUil jUip jl tcire rossa hj6\ \a\ 

c JjIjuj uy^jri^ ajI^ ^ <*loU-l IJL* <_£^l JiiJj . a^aJI a^JKJI 

jJ-jJJ ^/» « ■ > - C^j^-Jj jA*&\ jUlP c 

<_T*^ <3 4 4» )a? l* j^P oLaJ^ J^-So 

jty*- ^JTlJ ^ argfles & silex jUaaJl ajLL£ ^itf oLU 

oU->y ^ja *lJaP C^i 4 c — ta t cj^ 4 

-J 3L*-*«Jil <^^1! J^J»sJ <1)1 J- 4 ^ jl 4 4-*yl^ jl 4-ilU 

<jj«j3*}\ LUJL <Lip O^saSI jl ^£L~Jl ol^i objLja*]! oJla . podzols 

qa oLy^y (silicififcs oL>*jjL*| cOLs^ujL^I illj-^l) AwMuLywJi 

c C3-)^b ^ J-sA>- c 4^* ^ l tj**** -**} 




(m 


- <H 

« 

<iVtf C««-S )0 

i 1 . (V^\i 
(b) 

«ujj(- £» <+)az u ji* Oli*i» 

<jr^3 w i)jb^ U~&' uy. 

J*V ‘ n .(*> 

4^UI oI^Ua«J1j <JU,JI 
Jl^Ji ^ ‘ e ) ^ 

‘ Ur 1 — h^ i) 4 — z~*j$ 

t tjwjAl 4 ^ a * 1 * ^ 


// 


^>~JJ SJb'Ul iijj\j&\ v-J^> jj^l iSj»\ t jh\ Oy-Ji^' 

bigarrts ( ) Ol^Ua^ j Jl»j iLSLiJl jf. Ja±J: c 


T A *1 — 



« * < 

jl 4 frUia-j jl ( JjuJj-l JL^ijt) Ob)LjaP 

jl jj>i^a}\ (j Ujj^- 4_*JL* 

tjrWvi' ipLuaJ JU^ - < Vs*V s-~ * *»■ ‘J^^y • (H ‘Hi J^-i-) (Osr***' 

• v>- j' ^ 


C~~£y,j C-J^i 9r 

4 plllj Ua^«p *)l l^i js* 4 4^** Ij oUpLjaP AaJmj 

* * « 

• ^ uyy' ^yry. ®js* i * V' 

Ljyi) U- i ,J-C oU»ii» i 

<J* • ( Ai- 1 ^ o!JLww* 3^JUA jl ) <uJb JL>-j 

^AJl <3 o*^-A ^ ^ «— Aj^l^aP 

4 4 4 OJl^P ) 4 jjjL)I j^>waJl <Jp 

Lu^x^ . 4^-j? - Oy*l j aj UL^I ^ 'i i • — “!•** 

4-Jlol Ol >t£^* ^la.^l^j 4 ^cJLJl ^>waJl < 3 Ua^ ) C-^o^Jt ^ L^>JJ 

<j O/J ^ . C-JjotAJl Wajl u— ^ <^*^b 4 t3Uai lJJJj 

. i^JuJ^ C— oL£ d)L>^ll l.< IpI 

J>1 ^ Jp«^ ( ^ |;Llpj C-J^TAJi 0 j-ft >A 

Lft ^la*j l\yS\ JSj-jr aJjuuII oU-Ull c-^ J-m2^ ^ 4 

. ^LwmjlI! IAa (J y+fiu>- a.+a.S' \ «jajl (Jjjj s.jJ-k 

jyt jyiJ c ( 'kj^i ) Oi*!^ c / aA ^ j^H3 

0^ ^ ^ <0i t Ji^» ^-jj 

JL" (*iiJJiS^ 4 JbJLiJI j>*~i\j jilaal ^j-*^ p p-^-Ul (^Ul! 

* * c i 

O' 4 C-Jft^l JOM jl J1 JWOJ 


— T A V — 



t L 1 t o^Ji LLyl ^ c-#T>Ul ^ irf^j oL;Uap 

Jn>y>- <J 4-J^V vjUw^ ^ oLjaJ- J1 jL5»I OU 1^>-^ 

. Ja-w-j^/ 1 y*«-jJt 

4-s^li^ 4 iuj'i/ 1 Oj-iaP 4 -Sjjo^UI oV^>«iJt C.L^>- >AJ} 

0^1 Jjj 4 l)NI JjLx* L^>“L4 (j ^IJL* iji>- (J 

ji OjJJI <J^^° cil d ^-* 

4 Oli^J *. >- JbJL>- ^Jp 4 jjL>-j 4 JLic* <^Sji oli^ 4 0 

4d;j-L*M jl ( O ;■»«*?>• jl C^-J-^;1;-UA ) \)J-^!* (A1 2 0 3 H 2 0) {j±AjS)I\ Ot$.U 

4 4 ( 4 « w ■ *** |^-^ ) 

* f 

oLaj 4 ^ " J *** ^ ?^ ^ (w< 4 0~Jl-*^A ^ 

) SiO 2 cr w r L*Jl <s^JI ^jNl . ( jf*\ C^~Sy ) ujajJNI oi*lc 

< * 

. Electro-fondus : ,-PJJ <w»b- apLn<? <J JLa.7 jl i^U 


(3 y 4 9^3 ** 3 <3 *— 1 1 ' ‘' t ^ y^~‘ 1 G**S? jM 


JS^ld! jJp- <uja;:,» jjP- iaJs l^J J^-ij C-~~S>jJU ‘ OjJjl* 

ji iJUA .(I c <n jSli) caJ- 111 i^-Jl JpSlI ^b^Jl ybj 
ftldt fb (^iJ! cijiNl ,j-i)j-^' (£jy) Js-^* jj^ X* 

X^ UK J-’ 1 '- 11 * ‘ H6rault j^J>l ^ c <^>-t £b»!^ c$J • 

^ 3 ^ bL*J? -Xic Ci.««»> ^ Jl j til (JjiJl Ui^c <j| jjp . 

^1 jiljkJL bUii? LS Ja^. jAj t Jl t/WU' X* biiat 

. g OLjIjJI ^ja 4 -^-a Jj 


( j’j^' ) Hf!^ S C^' c— -riJl _ a 

A^*SJ \ijjZA ^jbiaP CmL^II 

U-U- 3 ''^’^3 *ibU 9-bJui 3bi*^i sJLA C)j£j [aJcs-j . t aJI»ww<I ) 


— T A A — 



<1)1 j> if \ 4 Scfaiste ^jP OjU J>^i\ <1)U 4 jjlj tUaP 

# •• 

• a* ‘c*^' <i* ‘P>** s~~>- oli 4)j *J1 r^i 

jl l;UatP oJUb y—^.aJ &v— 0i> * » I 1 ~ l " l ~ l * 1 

• i/** 1 * J* ‘ j' (/s4r** c — ~-i 5jai! jUay . lyU 

^1 l*iL ^1 jWJLt yi UJ-I >UU c3 4 W W>- £** 

. oLJaJl jj-W (Sj~“ <3^ 

j-yvu . ( JljS> ) vJ-l ri^i ^3 aJL^jC^Jl! <U^liM ^A o*XA^ 

aJLjj oUjjj ii/rJ-l 

oJUJi^ oljli OjIjI ajIJj J} Sj\>Nl i^UU o JL|^ JjjJ U j ajIjJJ 

* * . 

^ a^mh^* a^iJULi a^S ' \j ^ 

W ‘ iyu ^Jl JjVl ^»1)' J* ^ 1^* ^-0* 

• <3^!? Oa^ ‘ 4 cr*^ 


LL£ j »Z^~j ^Jlj ,_r^b 4 ij j^y 

( f 

^pls" ^ objuidi d jyA tl)l jijP . Ajy>x>- 

^Jsl**JI J L^S^li A ^a-jl ^.*)Us» ^]aa£ 2 Q-«fl7 ^ «w 4 jLS» 


^U-l —-All Jp (*-' o^«j ^iJi o^yJj-i-i <3^*0 • 

. a^jt vJIyi ilTLi Jp i[ olIUx-ll j*y V ^ u JrU» t oUUuw. Jp 


VJLJt — III 

l/* CT^ ^ i y .Jl iJU- *■;•-■» ; }^> jj>waJl La 

* « 

• j' c 

4j^SP Ay«>»JLi»>i l JJ^t^ m 1 

( C^LpIa^ ^ »»jam*A jyj^s £jA <3^*^ AJiSy* ^jAj 


— T A ^ — 



4 UIaj £jA ^ « ** * 


* 



i^li <1s>\jl* jy*+0 j^j c(oLpUjJI j^w» ) C^l^p^t jSU 

i^iuJ^ UJta l^lJL^f ^pJ ^Jl oLpIicJLII ^ja ^IjlpI *yry 

4 qI^ji ,„,*«} IS** C-Jj— oi Oj— Ot ^ (J\j^/l aJL^/1 a*«**JL**J1 

^JL* ^ aSjIp t— il*-Ls^[l o»Xa O^Ss Jj . ( •A****Sjl c 

(J^ t 4 -L^p t iOl^j iLL> 

oli aJU4 UL>-jI N <j li 4 Liuil \>x^^j oljii 

L/*!y^ i— ^ oii t-i-fc . oLpLuJlIi 

J^UjU Uli Jtt V' a* a* 4 y^3 ^ ( <J*' ^bj 3 ^) 

i 

^Jij ^ ^3 L ~ ^J^b»^b~^ ^ ^ - /* . tw** I aP IaJlJ ! 4 jLh>bM«Ji 

C-j;VjiJl; ut . ijjS^ll Lyyji ( oU-U-i Ob C-Jb» ) £_yM 

* ¥ I 

!^j t^jJl <Jp Ia>- iupU ol> Oii iLfr jj>w» ^b ^sJI tcJVl 

ci^ <3 ^pNi b~i* ^b s ^ ap *" 

^ un ^r tij ^ jy^ 9 j ( 3 ^- 

.(II jl 4<\Y j£-S») 


oLJ-l tpO- ) t AyjjJL <Jj£j C~Jlsi ^m\ <jija tj 

La^*jC L» 4 A-JLll^P L» Ip^j 4 j^^*x-JLy* 4 A«pJLp 4 ( 4 jCJL 5 JI 

. oLpIa-JIJIj iplpyi 4~£y A*yCj aaJoZaj ( ) l)LJLU^ 


o. *£*** U aSs^^lLI jS' 4 cZ^li c j^>«i ^yoju 3^^*^ 

. ( i^Jl, c W ) 3 Ip Of 4 JUcUi 4^' 


Ol}j-^j 4 JjAJj-iSj C^jl Jji; ^-1 LsAjI IjJLp jjiijajj 4 CpM^ibkUl 

^ uJlJIsJ l O^J U Ulpj 4 j ^l fl A oli 



Cj\jj Algues IJL*- S^jw? oLA>*ly ; ( ^( Jbjl) 4...JL* 

i*4i ^ ^1 J1 A*jS>l tj cl~J> 0 If* Ofj c(III t ^Y 

^>w? ^ liLwC*^/ IjjJtS** 4j^Py* tf-bf* La 

. £1 . . . oL^Lj i oNjlpj 4 

. aJL*»JU]I \&jja\ J ^aI 



/// /^ 


J»^U ) j\jUl c-*»y\ei t II . ( 4 c ■.■..* ) 1 1 . — 

. cJjiij-*- 4 IV . a«JL- (frustules) ja Uli S-U- £* 

oLSJ ^\ jtS^I UlAI 4j^ip 4-j^JLwJI oL^-^Jl Ul 

oL*uiJi|l jt galzes j-£ ^Jb" gu-Nl JTLa 

jl Jbj^ olSsjj-i ^ cJJLj ^aj .(IV c ^v J^A) ( ) 

* * * * * > 
£• Jbj^ S>yw* Ol^S" ^ ^-XP ^ LiaA cJJLj IjA ^ t 

^J> Ijj {£y .& «-ll (JLjJ^/I Ob 4 b>« . 'j oUp-Ia^JI obij iJ^>A^r L* i U* ( ^ ) 

i^JiIl ^*Ap Ujj 4 jii 1 4l—Jj-X— -JK^ l-Ut ol^j-iJl 

. Ji\ j^>WNdJ\ (J ^ t^lj^js3uljkl J Jill 3)-ij j~-JU 



_T^\- 





»-U ® • (il -li (^iJI )' Jjl' v-*» 

j>^a jl l) 1 jjP . ^mJLaaJL o> j-£»a ^-AS" _ (^LsiaP J^b A*j>*iL* 

« « * + 
Q^^J****} ^ (3 b«JyAJ V— j^L^UJ . b^Ai bjL 

Tuffeaux ou jl j-iiaJt jl**4 jy^wajl oi^ <^y^' 

ol Ipi c*a Li <L“z>- L^tnJL^ bJ i^i Jlc - ^jJli! ^_i! 1 Meules 

• jJ-^' oL>wU^/l 

« * 

IJLjjC J^LcJ a!Lw» c O^jjJ^I j3l A*^\j^ c jj>«-sall dJUb j- ^Jflu4, 

* 

bs*i c r t4*^' 13* ^ u* * ct^ 

4^jfc- 4 OL^x-LibVlj oLpIrJL. I 1 ^|^JLj l)K^ (^AJl ( J L^l ) c-AjAJl 

^iJl oLJl oL* 3 C-jK^ aJLA. 5 i^Ljap LlLj o-iLiil ^ <-£ 

. L^JlS^La d^Li**V <j; ^>-1 <$_>- I^.1 .»jc.»».7 qJK^ ^illj 4 oLOrzII oJla JJjJ 

^ UIp 4 A-byiJl ^JNl J 4^1 O^OJI ciUaj obj^^ W 

o\^ ) oLpUjJI g\ySl *IJjJI JSo; cJl^ bj ^ 1 4 j^\ jy^aJl 

bis* u*s^ <^3Jl (Schneiderholm) <j\j Ljajl UtAj . (Steinmann 

j FeCi 3 j a-upj (exhalaisons) SjU- oU-jJaJ ^Jp jy^ai\ J^» *ly>-l 

7JU: JJaJ a~JL^ £>W tUapl l^li ^ SiO 3 j (JUJj~l J^l) SiCi 3 

aJ* J jOCw- Jc>rjj L Ulij . oLpIjOJL aLISj Oj+jl^a aaIIp 

4 aJ L ^- j - ^ ^1 Aj^liJl a A* . Ol$U ^ ^y* AjjjL aJU 

4^1 lil U> j 4 jj>u*s9 < 3 *lr^ L-UP 4 j^>waJl d-b Jli 

jupMi jp aji « ^ji j*p ^i» 

• b*$^ 

(jLo-T Liap ^ iOg* 4 — v-a 

^ ji^ ( j ‘ “ ' -* “ ^ <j/* cM* ti^ ^y^~' 

* , * ^ 
L i> wi l a^L ^ jsSi a *.» L jb 


— T ^ Y — 



oAa jSuJ Ot • Ajjy>%*Jl c— ^j^SJl 

L jjA) (a~J£^L>) {J ~)£i\ apjjj> a*JL-*» a~~JS" jj> w> meutttre 

<A>^' cr^ — *3 ( <£)b-^ ) o - ^' cr^" : u~iAf c/V Oi*-*' 

oLLb (4 ^JLS^IiU) ^J^jl ap^jja ^j\>-I^JaJI . ( <J}LS» _ ^IsjS^l ) 

j\ j+i*m \j & *1 j>~ ^ ^pI jl jfo A c Aw«j a .» ^ »l 

Ji j Jj>«JL 1 4 jjlil oJL^S^fl ^p ^ >-U j OjJ oli c 4 .^mmLmJI 

4 alaAl ^ JLocJ^I o^LS} ^LJU ojLtf jL>^l oJUhj .(III c <\A J^) 






J- . < 
,y Lil 


fi ^ t^-5 J* 

w 

(j ^ A^>«-Jl Obj-A ^Jl (j 4P^O* A*«*JL** £j\f£- b^l 

j v~JL ^ ^I^p <■ SUcx z*Xj £:>b ^JJj . ~Ajp * Jl i^b^- ^1 

Ipjj A^*J>w? OuiS^ c J*P 4 

J" t 

.(I 4 j Oj^JUw* OUlbu ( J^JLl) oJL>«J> jl aJjjCa c b« 

• ijp (J* c ja oblj-^JI < j r A t ^j 

^>“ 1 ^ jl c O^JaP <o LJU j <*oljfc>iJijl oJl* 0 ^ ^jl^Jb aJp I 

J 

. * ^ ailJI ®b^ l 5 ^bl/^ y£j 3^ < 4^-jij 

-VS^ . c-4-W V, JflJ jJ^ 4 jl JULJ Jj> C 4 — w) b» bJlpj 

c Jbj^ jl c aIS^LJ* Jp A*j U-j IJj 

UIp J?L^ 4 bb^l^ jjr - ! jl ^jLi>l <1)^ 

^ l a . ajU 4 oLL>JJl ^ oX» ^lj -cr^W' cil *J 


jrui ; ^iJL^Il Olji o L. J a.wTl i jLji I ^ j L» -U ^J->»Al i»Xfc ji L»i j ( ^ ) 

^ 1 f * ♦ l^Jl ■_ fl.-i^ij . oii j^Li L.^il ^ t <^l. ji p v ji ■ jil.t t o*L> * jA«<^i La <-^lp .a .,< a < ^ c <^»syL^Ji 

4 . , . <» w 

JaJLP iijb J <ji . 4 jjJL 0-j;L 5^ jLii^Jt ^mUj Ivt*L LiLj»| 

. J»L<.ji/l .J £j'UJI j|^>aJl ( J^Jj ^p-ij Lf t jl <j* r ~ ij* V^f H 

i «Lll J J»J.l ^-. jL -I t 0;^; ^ ( \r'%,y ) J > ) 5y-i«!t jtjll l,. yJ' *|h — " (J*» ^J* ‘ Wb 

. ob-tf J! yUi-il oU-ii-Nl oNyi_, iw'LlJI i JL St J-M U 


_ r ^r_ 



JA Jf-J i Jbj' JA ^\a J^l J* J^li JaJ} *5Ua< 

jljJ-l 0\y^ <2)l^aJt . *ljAU ^J> ^sJl il)1_j-^ ^Ja— ■ jJp ijJt^ai\ Ol^>«jJl 
OL-Jl ap L sJ i$l Salil ii^Li *1 i jUI y*>- _. A^acy Craie 

d\y*0J JjliJI aJIj-a») AaLp ja Xm J&-J (II t JJU 

. ( oU-laiJl 


,—JL i^-ir t S_Lw^» > oLii^> (Jkj Chailles JjUJI ilUj 

. oL-* — ~aj L^ajl Oj£j L» LHpj ( j P i»^*J-l £• Ulyi 

* 00 / 

: intra sddimentaire oL>j-^Jl j l£j> L-jyu L*Jb **Ais U 

JjyLl ^-JS" o^L»Li ^ 4 IjJp oLJUwJ.1 c Lfc^t 

i i TkTii 





• ( Jo*/ f V* ) <Ja-i t I ( <Jj ) ^ A j£-i» 

* ( tJ^U? 4 ♦ ( t j»s*m\ \ ) t II 


^ 4yw^jL~* ^ Cj^ ^ Chert c^Ji t 4 j^dl 

c OU^$" SjLp (C^J • 


— Y ^ 1 — 



. j-iJl ^ 4 iiU#^jL 4 j^.X^^l^vJlj Jlj'/l 

« oJLpUli ^a ^lJI Ljtuil^ ^«xp L^il 4«c^ 

oL)Ua*JI jl jjlll oLiJ Jl>jNl ^ oUS" ^a c mtailites O^LmIIj 

• V* OlsJj^-Li^y jb^y* 5ij-s*ll 

, iJL^Jl objl^Jt ^ill? <J ^pAi 

y IfC* oK^ l*i 4 Cj\fi£ jJp A-Jl^SsJl i?L-jNl y ^j*>- c 

. nectiqae (*lll Jp jyu <JuA^) c)lj-^ p— I J-^ 4~^l i>LySfl 

* « 

l i?«iil ij^Jl O'Aj^-illl (J AiiUajj ( ^LlXj jjA jl jLyl =) 

(yJ» VUat-bj ijUJJ 0*5L^-U ^ ill; . ^bJulllj ^jUl t^yJt 
ajIjJU! ,ja 4"1 oljjL ifrUl <L*1— II l^ui; till ^e- 

. ^Ji.1 I if£ ^ *L‘I <JI 

L>' ^ a-^L-- Cr* S~“b y> ‘ geyrfrite 

S)U-I ^l~Jl (^1 5 i)b>- ^s»W S)L>- «L* <5^ 

. (geysers) ij\yii\ 

^ c 

c Oj-Jb)l Juxi» 4 ^Li>- jLjap ybj jaspes c-JLJl iSLa 

s_ dL^l ^ ^ll^jil <jjj Ij o^L^Jtu jl c ij y>*-s 0 L*| 

Ulp L^i 4 C)ljJLy**iU^llj Ul . ( oJLwil^ 4 

j* lt^* **5* <■ ( ^ y v jj* > 

. ( orbicules olil>- ) olJUu^* ^ ^ily ^lJLJo jl 4 oIjlLap 

ajU^jT — iv 

4 {j* ^/LwCU^I jpST)l\ 4 *!}** yi jj > «-^aJl ^A 

. ^1 5pl^ y ji ( 4 Oidj^ ) ^iyi y ok^ 


_T^o_ 



oLJmJL* \ (^JLH y »Ji^jl oU 4 AamJaII 

<^M S* if <_T^' ^>- t lar~* 5^-^il ^ 

it* jl JyJill ij+j . ol^p^JI 4 ( J>«^* oU^S^ ^U aJLS^LS* ^Jp t oLlI 
oLlI o Aa Olj J>wAt y* T • cil t • ^ g^J 4 £^ 4-^iJl frill y/ fry*- 

. ( Murray <f{ )y ) Ly£ u ~&\ y yt OjJU ^o ^>JI J} L '^ 


. cJu^Ll]! <>m 4 AjIaII ip^Jw* J j><waJl lij 


jj>w» o^Jaij c Liull A^Ua>- ^Sli cJu^ jli CfrJb 

UjjJ dj£~*j . ^J&l aJIjS La 4 J :>y*j V cAjd-l jl iJigi 

oLy^S"* ^Jaaj 1* cil lf*i t a-aUo>- JL-jI yP i*L c iiaJbat 

/ui^^gi^i 


U[ 4JySL* 0 y^Us» yA 4>dll jl 4 jJLaJI oLlI (j <yd^Jl y 4 £*lpL} 

^JLSCSI Jl>-I c jj>*^l eJwaJl IJla (Jj . oL./aw:il JjuL jl jJL^jT JL^pL 

.jLlpNl fjyu ( JUill ^JfxJl) OL-^cll £jly jl (wilJL^I ^ly yP J^Ltlll 

L$aa I $«.*y ^L^jT 4,..*^ y yP U^ajl i^li c^y^l ^L~*-l ilLAj 

* . 

Jp ^jJJ ji jijkja* . ( £1 ... Oli-y c JjOs- c ‘ tra^*- ) 

4 LtAl AjyiaP jy>^aJi 4 Liull aJL*JT jy>«-*^ajl 4 LtjJJ AyUa>- jj?t *^a)l 4 — -ilicll 
Oy£j ^dlj 4 ig> (^1 4-iJ ^1 ilajiJ Lj-Ip (jijaJ Oi yfsjC ^l)l A~*J^Jl jj^oM 

• J 5 ' ‘ y^ cT^' ^>y.r> 


liJLI ^lia^- jJ£ _ i 

4 Aj,Up j) ijjl* gi^ ii^^ll Ajy^J^Jl j y>t-ya.)l 

Aj> «_ Aj^LjaP Jl>^l 4 ^JLsA) ^yP 4-wh-^lS^ ipLi^ 

# * i 0 * •■ 

yP L^U Jl>*^ll oJLa l. 1 4,^aJ y^ l^3f" I-^aj <L<. * .‘ i& y 4 LSull 

( Jl Diagenese ^ .,^3 jl oUal>- t <c»pli uU^>y y 


— X A*l — 



vM ji JjjJi ju-jVi tliuii iju-t ju-jVi u-w, . 1 ^- 

. o« 1 a 4 ^ a*Jp cJlS - * L*-p 3Ju>- o 

/ 0 * cy • jUaAlt J} -o 4 UJj If ^ 4 OjllU 

4 cJ^Lb-l aJI^ X*S^ j~£d* 13 4 \j>%+0 (^1 $ IjU jLiaiJI ^aj 4 ^J^Jl 

• 0) jyU koJ Ol Uajt Ait 


^bjj U jJLajj . bjLiai- jl UjU Lif j>**ai\ Qwaj A-~~Jl 0 Jut Col) bli 
iijjU Jjlll pjl!l • ^*13 O^J 13^ L~*U jp*. s^Jl ^-waj b jJUL ^JKJI cJ 
4 jy^ai\ oi-fc ^ <Jp j-fiaj jJl 

C>LiL- j glaC 4 Ub A^JL^Jl jj>%^ai\ 0 JLa j^jal . 4^^IS 

£jA eJa-CaJl Ulfc JbjCU-l j^Ut . AJjb OliL- 1 jL >-1 ^b^aiT 4 IjU^- Al^a ^ 

13} Ail jjjP 4 o^Ljj oyP> 1^1 3} 4 j>*s>S « jlJL&l y>>- » A~J^Jl jy>wa)l 

li-Ls^ JjJLP j>% *,a\\ Dli 4 */.YA j \ V <jv Oj j»<a£- jlCaill A ; .»C C-JK^ 

t ^LAJI ^ «Jl» C~ar , 'it Jli*l ujjLviJj . Jc^JaJi C-^Vt ApLu<aJ 


: ^') <^!}J Jijij- ij (t£iW) J ^j^-l 

• <T) (Jsy u^!/ 


cr*b jb£ y 0;^ j' *iP * J*y*^ £? b^y ^1 0;U>) ( > ) 

: SJbJl <taUll jCp-NI j^mj Caldmitre 

Co 3 Ca + 2HC1 = CaCl 2 + Co* + WO 

(r'>^) A+^ <y Jy^» oi -Uj < i^cj . ^ ^ ^ * j t J^Uj co 2 ^ ^ \*\ 

^sj! Co 2 ol y^ud iJLP i t U < 00 - jl JLiiT li.JLP ^ 01 ^ Ol *■-.>»» ^ j ^S' 

. < . . . u*\ i*. \ - L 


/> Y j 0 OHJ 4 ^ r ‘-‘ b“ ( jLbP ’/. ® Jii ) ^ /v4j £Ua» ( T ) 

Cr* W>' /> v (> Ua ^) ^JU*^ er^ <> */A • JP t ^ ^ > 

A)i ^a*J • °A » » — 'I * * 5;b“ Oj^i C-^l ^ ^ 0 ciP * 4 ( Vy^ 

ci^ oU^» Jp 5;!/^ oSa 

Nl i^JCIx li . U )jAt \ Y » ♦ 4>-jJu jCaP y. X o 

. iiJU CJxP c...-i> jUaPj ^i; 1 _ r JS" Jf- J-a^j . jUaill i—j •> | J> 


— T ^ V 



J»^x i ( ijJJ j £>\ ) Ajjjj\^ **1*^ i*pl» LLJLj ystfLf- {jA iiijA 

uJpl j S^jP 4 -^-^Lj — ^i/4^ OL^a*i» Ijj C - ^-. I IS'' ^ 

j' O^'jjL) I* ‘ 04 /^J^ <_r^" : <J* - Xp '-~ J J 

u* j' oLf-U-i ji o~^ l (^ 4 ^ J^**) 

J^jic t ^Jipi li* v_-~w «i* ^ jjiT ^flay * ( VI c ^ <\ J^-i ) JpVl 

vjw J ;«oll <31 — JaJI ^ C-<w>/ (Lull J — -%P) 4_~srj^j*5lj oL^-y 
jj^aj jJI <*a \. l 4^»I^JI jji^ai I oJL* j' 1 *; UL?-I • f ^ * • * j t • • 

4 <>“ o^-Iuj teJVi (J (J^i 

« 

. <i-j>wJl (JL^pJI oL^«^ u2s*b^2j*?^ <- / 2A ? b~>bb (^1 jj>%^ai\ 

AplJaJt jb^^t 4 l^Jkl 4-^Ua^-l A^oJ^Jl aJL { j\j £jA ^SJDj 

ajUJU upl) LJ^ ajCJJ JU-jl ^ ^d! t Calcaires Litbographiques iL^J^ll 

(j (J^' ^b^*' CJv*L~»j\j V^V 4 **-■*>' C-^ij £*JU0y 

. ( Ain ^ 4 Jjp+Mj i L,UL j 

4jum\j OLvLm^ Aj LLisSsJ 4 V— b j'jJ-' 

4 ^>vJl jjU 4 4 4i^aP LUj ^ Jaii 4 (j 

Fonninif6res ol ^>«ji1I ^ 4 Bryozoairies a_J^>- 

i^i oijU cJ b^b) 

JiUil 4 j-*K" (/\j 4 Ufcj . ( OjJUj/ 4 DjOj 4 JjJjj 4 jyi ) 

M (> s— b cb ‘LJbM oti uujy 




iJ L J J 4 jLa^ 4mJ^ j H u 

oLU ^ oLlI j jLjjJJ aJLU ^b 

: dj^S I ^ Jp 


— Y ^ A — 



COCa + CO 2 + HX) = (CO^CaH* 


Jl*" 5)1 ji^\ |» ja ^ £j\jy^ J-sA^ tiAJ-iy 

l 3 cOly^J t ^ls! j£jCj . 0 } ( Schloesing OjSli) 3*yLl u*]a!1 0^/" 

4j.iL>- olijjjS*' 0l <. JaiwaJl} 5)1 j^-\ AjjjwIj t 

OpI^aJI LiuJ IJ^jhj . c-Jy^)T jt <Jp £->^5 aj^ jsp 

jjUil Oj; Jb- ajuI ^1 yJ>3 A\ t stalactites, stalagmites 

. <T) i~i£jl 


<L>.«l!sJl *^>LJl JliJl J Lp 

# . 

• £±\jb S~V OU-^aj jS Jp 

• ^j-2* — l/* cil JS^ — CJl^* ^ £i*LJt 

<3* ^r~*jri c/y“ ^ C? <^L^j Uj^Pj 

IJla (Jp O^jo ^>«-^aJli . oLLL O ^Jp JLja^y <£)jJL ^pL (jp^w* 

jw^Jl^ .Travertin ^1 <Jp J*ljajj tjJaJI L^ly jtfl j>*Ji 

<3* V^ * Ol^itjiil j> y> *££>*3' 

Jp Ua3 <&*£> C ( s~**!3' <31 v-»SI (jLi_f J^I jP c-olT ) 

(J c jl^w- 013^51 y oJla yJLiiy . 

oUJa jJj^ JA <^-lS 3 ^\j VM' Jai>- c 


jLosU 1^1 ij t ^^—^0 <J-U=» js> SiU durcs i- .li [^\ #Lii jp Jli ( > ) 

JjLi 4 m«j yi 4j ^U ^) JUl 4j »>^ 2 J 4>-^ jjL ftjl.»,Ai' S JlA IJL^P . l)^1 .,rt )Ij ^j^fu ^lj i JL j^- 

i— #L- Uj t ° ^ i * • y i_j jjJI oLJkl^ . ( CoH^a ^_wJL« \ • i T 

. ^JLiJJ ^AJj ^1 .,oJ j\ t^^JLiJ *1 ^ SjL—jJI oJbJLj* aLlI ^ y .^T ^Jlli c3^J 4 "T’T Y 1 

W^W-»J yitfsiH iUft ) jywJ» > tUli jL^Jh» jjjisH . P.Urbain . ^ ( Y ) 

. ( \ i Jjl j* ^ — jji . 


— T ^ — 



08i— sJJ < * ) i-J&t t ^t iJLukj 

ot^io yttl jLcy t(iJU^I U.>l :^t.) AiU-lj 5jU-t jl»LU ^ (uJlWjll 

{ “«** Oj£-j L» UIpj t ^jifl oL* 

. <OycJU!b j«isu-Ji 

lj$£ 4 Ltu.ll A^\*+S j^— >w./all <_£ ^>-1 O^L^-io liL^j 

( 4-jj^P^jJi ) A^J^hmJI j^^soiU 4 OL>w*Jl j 

^ c oLf ^ ja ^Jj j£-iu vjJLy . (I 4 <\<\ calcaircs oollthiques 

<L>“ \jt>^jA 4 [pli ^ I JL>-^ l^uJUL* LfcjJai JjL>«uj N 4 5jJw> 4-^lS^ ol^a£ 

<L>oL 4 SjL>- oL* j oLj j * Jl «JlA oLtJ Jjj . Ajj^f *J> jl <uLjj 

-O^* Ai^?JVl i^A- Jp vpj 

l^U 4 L Lj^- ol^>dt Ljlpj <L*jIp 4-L5^ olijj^- J^>- 

. ^JL^JI 4^. .«* LjjSj o^L* ( v^,..j.>- yciil Ld«~ 7 

. JpNlj J^jyi ^yM ^Lil sJbLl J V^JI 4-J&I 

j'ijb ^-^aj 4 jl *Sf)Ul **>■ ^Laa oU ^ pjl LAip 

jt ^ cJJL lilj 4 0) PlsoUthique LLual^- j\ 

oLlI ^yiAj jj ( J^l ) Li LSI oj£~\ J\ o\A\ <j OL-J-L 

iyu ( jJl L~i£jl j^w^aJl l^iT jjj . ( oLJLi) SjbU 

oLliNl 0);l4^ . £ C-aJ ol/^- ( Jp 4 

LLmjI 1 - vl/^ <L^-Jto La ^.,ra aII^ . 

JU^ j Sjljij (J aj_ijj aJL>xiil olNjil fj hard Pan j ^ ^Xj ( ★) 

Jfiy- <4 f°* ' J ^ 0 * ^ UjlU*l <j . O^UaJI ij j s ^3 

. Li l ‘—Jjp ,J *LLL-ll Jbu-jili j >% Jl 

. L—l.C ^.JUJs thaJ16s o'yjj OjLp A^jasi* ^ c i^Ji) 



_r • * 



0.-^1 O^i Oi . Jju L*J { J- 

(^-1 C-^ i— -l£ 3 l Jjiwail #Jlfc jJT ol ^£jCj . JjL£ l 


■* c?>y <y 

Jl> 

.^JIJJ^JT 


gjL^S^Jl oL j>:ll aJL*-* qa Lijj O' Jl sA^ { j^t 

oLo*e> JTU j! ^ily 4 £^aJ (^ip fly j* j' (sJUJ* iOl>^) 

. vJT 

A^ Ia^Aj . aJU-I A«« ; jall La A**ju*J Aj aA£aI SAP JL^ Jj^/I aJU-I 

kiJL^oij A-^l>- dlJLc ( 4 l^LiJl aAjIp ) c r -Jl>JaJl Oi^oxJi J 

Jp a_joLJ-I oL^^Jt aSjIj CO 2 J^jcu*u) J^jlII ^.«*>llSsJl olj^j 

. aJ^J Jp j! 4_J>JaJl ja AjjAA 

. 1 3 .~dj 4 jL J aJlj A^I^LiJl 4 oJaJl JS** LiJ Aij 

^AP ««* y J C.. 1 P AJ JLS 4 _*Jl>«jaJl aJLicJ Oj£j Ol qa AjI 

. OUJIyJI 1— iL-^l ijA 


J U J&\ <-~*s J bj* Ol olj^Jl jjAix oli oU a**- <yy 

<-^a!I Jl 4 01 lJ ap}UI oIj^^JI 01 Drew jj:> j_Lf AaJj . aj^>«JI a Lit 

JpUi> c^aJi ou^s^ 4 co 2 4 irg^T 4 aju-Ji aa^ni ^ 

O-Ajw • cT^* cr^* ol: i^ t* 

Olg^ J_£LaJ Jl iiiSJS' SjAj ULia ^ja L^jI yb JJl 4 Ajj-^a»Jl 

£*y. Oj^i Ol J^' ^ ^ 1 * 4 Ir^b • lT^' 4 <■ f <■ 

U-j LjIj Aij 4 ^j~JS 3 l ^UjcJ S^ALa 4 ^*JL£ 3 l «jJL^aJ oL^nJI jiiw 

SOCa a-^U^j CjLjj^JI ^U-jI Jl Ai till J a jj.iap oij Ol 


— r . ^ _ 



sljj&sA H^S j CO^a 4 CO 2 Sjptjj 4 

. 0) ( j>j\ j mU Ja>-^ JpU;> 


U iaii UL^-jS^-Jl O’SpUJI oJU* jp ^5>jJ jj>waJt d\ 

jLs-jb/l cJUaJ O^J . LiL^I J^AJ Uji ^Jaj ^ t 

^ 4 jJ* 4 d^l C— >j* ^ Ojlil A-^i53l jjiwaJl V-jKll Ajjl^axil 

. J~a!1 11 a S^U* 4 a^a jS jL>- 


<L««A£jt jjiwaU ^ Liull <jj-siap ja j >- T vJw? 

dL» JUju-J jp 4 calcaires construits SJLJLit 

4 

4 frJb 4 j£^L> 4 aJlfc 2 jAj ^jA ^SjLij . ^ 

cJUa>- Jii . iL>waJlj 5jU-l Ujl£ J 4 jL^I oIjLjl* Polypiers oLJjJ\ 

^ 4-s^U^j Jjb/l v«JLJ-\ J^>- 4 4y>^J^Ll jjj.ai/1 <j 4^Li^ 

4 4 >>•) 4 ^^“* <j ci^ <J>**^* o^J 4 S-~*^ 


4 Js*’ J* si' <V *^J 4 <d^ ^ JWjW cT^* * ( ^^V 4 (**• Ji^ 19 

. £ y^>yll aJLJS Oj£j UU>-ij 4 *£+&* 4 aJL£o» j£Li* ^ 4 ^Laj 

LJl ij . ^ S-jL^ill dJU* ^j> LxyoJ L»LL jl 4 aJu^J\ 

£• jTlil (^ 45 jLiAlj oljlyj>- LLL 4 oUW-jit LLiL ( j> cy yii\ 4 JsL>-^j 

* 

oLjJU> 4 p-v*>L*Jl oUj L^> Lamellibranches 1 olPJdi $ oLJyJl 
4 oL>^-i 4 Brachiopodes oIjJUop <Jlyw>- oU)ly*- 4 Gast£ropodes 

, £1 ... Bryozoaires a^JS' 


So^Ca + 2C = 2Co 2 + CaS ( ^ ) 

CaS + Co 2 + H 2 S + CO J Ca 

. ( \ ^tt . 4_Up olLp ) igil jjaII 4 JU-I j <?r£yJr\ ^U)\ p .Urbain ^ 

c*j>wJaJ\ jl t jJp j^oSAa jJt- ^ywJl \ J-fc -XS ( \ ) 

S\ W*^ - y ( ) oLJ^ LUa-i Ipi} J 3uy-j ylio” yJl Holothuries ol^ly Jt* 

. < y w J L ^ ]l ipLjail ^J-^i t ^ L>J^ V 2 ^ 2 4 


_r • r _ 


L>. Nli, d)J\ aJNI ^JKJI f XLj 

£• V li/uio ii-JLil! AjyJ-l iol>-Jdli oLJjJI ^UJli : a,..!Lt,.U 

£»J t(C— J^;) C^tJU AAj-lilj i£L+~J\ OlJU*Nl Oli 

^ ( A ** m I I ^ ^ AmmmIS'' *■ ^*3 ( 

<3^^ (3^**^ j^UaJI o«1a JT . ^L>. 

u-fljjj 0-;£ jl ^ A A-j uloO A*~J J-*aj> ^ * \^ 0 ^ >m 

. ^i*JlJI apLuaJ ojluf oil* A^J^Jl jy*^ai\ oijb 

(^Jl OLaJ; LlL) 4 ^>-T J>m> iSliAj 

oLff^iJ il.^a*. , u frUipl LUii ja <zaj 1 kjJJil <. ( II i ^ ^ Jx-i ) entroques 


| jp' <frli 4pl— *— 1 Ol^or-j iJS- i£Xa o ^$v* OU I jAj . ( j?«Ji ^JjUj ) JLU-I 

I C-.il> > UiuJ J-U*j . JLf-J&l UkiJl »Juk cA-UiiVl 

jjM JUV JpVI ^lysjJJ ^*i <^iJl t J-ijLftJj JJji js»- ,> « petit granite» 

V-J** ‘ (^iJI t Uui jPjVl ( _ r K Jpj Meuse 

0 

. .,^h d*iib sjljli £ib?i 4 (^yyi 


a^oU-j) ^NjJI oL>v^ jJfyi j* Ailjil V-J^JI jy^a Jl Ut 
vJL^Jl 4 ( jjjL>- 4 Lumica 4 S*Uj) o') Jr *^ 1 ls*^ (^b 1 ^ 1 


(i^y 4 b^5 ^ ) ^aSjaII jl c r^J* £*Ija!I ^yi ^ AijjU 


. ( II 4 ^ ) 



l^^ 4 O* ji-^* f» *** i A i Ajm-J^JI 


4 4-^Jb^JJ oil jMA ob AmwmIS* Uj jl! O^sJ 4 oNU-l 1 ^.. .^>»j 

c J^) s-^' ^Wj-soj^ A j ^*JSj 

^ 4(1 4 * . . jXi) ^!ldl ^ ^ oUjJlT y oLJi Ob 

ol^>-j !-^! yi£*b j^>\ ol *jp*z* oN^JLil 

J K IV J^) (gr*y> U>>* Lft-Jil C? yfi y> 




iijjSit L II . Ja-jtfl ^jsU JA 1 1 . <}by£ ^ 

• ( Jiro* ^r*) <y ( 0 ^>° l 1 111 • s-M ^ 

u^!)JL» J* cr^" 4 v * ^ 0* (• J «W^ 1 t JV 

• ( J?* ^ <J^ ^1)>^ ) Js^J^ ^■*^5? a“^" 4 V * • ( V*^ ^ ^ <J^ ) 


2LJ^JI jj>*« i ai\ ( j^auy i^Sy ^ <U**J^Jt ^Jl^JaJl 

s*Ut oli 4**«JL5 k]I jj>%^2 Jl^ j^LjlII oli a...»^Jl$3i 

. ( *>UVl ySJU ^ 


• ( •ixj* 1 ^ ) v^ - us-y ' ij y* /*> ( * ) 


_r . i — 






(A-Ai jS’ tejZA Aj-JT i 

cA ->y,^ 5iL^?bjU 4y!lj AyJ^Jl JS^ 

l^U 4 j>%^s l\ \ *\j*X£- i^s- JLpL*u Jl)1^ 4 Ub j\a ** ** i ^yJl^Jl 

4 ^j-S} 1 p 4 j^* jt j >- T jii Jp 



(^\J) *^iy^ — ' • • 

* ( <J^ ) cM'W* 1 11 • ^ 


y loyJ IjS a~J Jp c£y£ quartzeux hj*j\j£i\ jywdti 

cr J~Jl l*i* Oli 4 4 - Jfll jywaJi <jj 4 V^^JI jji oL> 

y 0^3 ^>-J d^Ssj yl£jt *~7~?*J* J* 

y \j& jl iSj^j -CJih^b y 4 L^JjJJt 

^^4“ ^ j>p c ^b» <y S-SjajJjJJI O^L^-£*s)t o j> 

aJo iJa>-^U 4 L*U J 4 yi . LiJki jl J-^Nl IJLa a^^JjJJI a-~*1£JI 

A*Jl» y* A^ij^il aJUj-JI AjL^^/I Ja*j 0t IT" * y«Jl d W? 4*5 b*y Ay^J S ** jjp%+& 

ASyulll ^ityJl £**• ^'j Wr^' y */. t * Jp y>- *b-^ «*!}*■ 

. AjJ-jJ^» Ljajl ^ o J l^ 

JjJj 4 Liuil tJlfc iL^JL^Jl jy.-sAll y* ^Juj Oj^J jl «w-£j 

jjLj^J Lj^JlJl oij^lf) AA>-^t 4aijJi 0 -U jl Jp Ljajt 


_r * o_ 




«JLa j! Lcj . i_— jJl «.LjI £jij cJUaa- Ol (OUUoJlI 

* 

cJlJL^ oLi^-t cioUxi) oLJ^) 0L40 Jp Ub <£>*£ 

IfJ O' J-Si 4 ajj-jJc* £^*jJI Jp Ipiipl j^S^j ( 4 ^m 1S^ i.JbJtf 

J* c viAiCj U^P j £ 1 ^ jJJ f N oL-ja*lU ftjyft Ol J*P . 

^Jl L^^aII Ol Wajl UJl>“ Oj^v-Aj \jJbj c Lj-iillj ^UipNI <^t>- 4 ^ 

CoJb- JaJl^ dlbj Ca -J Mg JIJLi**l jP ^ jl>*Jl I^JU- 

^■ rt ? * * Ik* c^lj cil bL-si^jj . Rivifcre jj-jj; 0* 

>*^Jl frb r ^ \ ) ^>»Jl 0L4 ^j-lc oNU- J COCa Jp C 0 3 Mg 

j* oi-A 4JU-I) oUa-p^ll j£jl . ££j~*il <j^ jl J* Uk-J 

. jg\ y£jh\ dj&o U j-^At Uj JpUJI ( T< ^ ^ jT * * * • * 

Ok < 0 * • oL 0 a*iil j^Jd Libi?| Wajl c a^JI bj c CO 2 i**S^ v^jJTj 

jw,<aP j^%*p 4 LmsiII cl»>b ^l)l ^ A*JU*jb* 0 l ^y*k^Jl jj **■ -,^*ll 

^jJl fc j^jjLp oli A~J^Jl 4 ( ^^JLJI — yi)l ^y^J-l <J i~~i£jl 

jj^aJl Ol Ja^^j • ( JjL^* J uJ^I JL>- ^ 

v^i J 1 c 0 ^:l^i ^ uSii a Jp^i 

b^l J U* OIjXj 4 Li*kl 4 Jj^j^l l/* 

. 4JULI 4 jLs^/I J UIp oJL^ ^-JL_^ IJjbj t ij^Jj .5 

0 *)bS^Liu ( j P AAJ (j j^l Jj^kJl ^pA^Jlj 

. UNlv^U 

C-JftJ Jp 4 -jiJI jiP A^j^i^Jl jy^ail \yS bap Oli l^-lj 

J^k ^Jpj ^JamJI (Jj i c?;jl IjjJ ^bJl Ikft cLii-Cj \jyS" l\y£ a}\A JjjJ-l 

JU^S^JLj^ jSLiJ Lf c o^JI ^lil^ <„ . ky)l < JpLo 4 jjiJtJ! 

L^ajl IfOCj ^x)l 4 jjf^)l\j 4 ^^ifsJl oJLft tl>- 4 J>j 4 j^*Nl JbJJ-l 

. 0 >UI UU 4 ^«J^!I j^wJI 

ol> Jp ^J^Jl oli-y Jp yJ^ll jj^aII 


r • n_ 



i-5tt .i-JiP LUL Jpj UL^i Oj£ Jj* J 

. Jbu L%-J 

♦ m 



jj?waJl ^LmI _ jb 

oLU juLj Jl^Ju jl <U^ifsJl j y>% 4, ^all { j^t 

• ^^}>) 


^ ■ jalK" * J-£-io i je-Ja^Jl ^Jp c iL-jiJl IJUb j-ffau 

cr l£iJ t ^L^dl <j~JLSvJI jj>* i,i,^ai) yLil £*)Ucy t 4 -jLJI ji*wal! 

*LU Ot t UL*p jtS*1 O^i 01 ^L-jiJl lJUb Oi ji* . ^jlll 

oL» *)*■ ^ * J t iJU- i LjIj ^ t Oj*^£Jt 

^1 ^ ^SiW cr^J* 4 ^ W '* Jl' • J* ^ 

# « 

■ L^ 

(j* ^1 <3Uai (3^ \*)J* «Aa Oli i£j>*\ <4*r 

cJ-1 LaJLa* . ^ ^lit <3lj-^>*l J-fr-~J 4 aaJLi 11 <u^JS3l j^x^aJ! 


oyfc j j* 



• 4j«JS' 1 ' o^li4 


CJ^ bli PH _Ji li_Aj . olijjj jz^r* V-*p «LU <*eyf“ j! |JUi LjJ ( ^ ) 

ji V*** »U t Y >PH j c^jii JJU Jp Jjui Y <PH cJ€ bjj /bU JJLJt Y = PH 

jULU Jj • ^V-iW U* U ^yj ^Jl yj^Nl ^UJJ jy^\^s>j^\ Jp b} VI ( ' ) 

. L> x ia ... « biff Jy*^ <>1 V] blji OS" Ojj c cjU t 


_r * v_ 


~ £ 


cjl — a>\) 4 


y jt 


» jl Lapiaz jL$ jSLiJ 

^OLJ^) ol^l 4 ( jJaLli jlT 

jp £~*aj ^J^JU . oLJJ U-^P kly>- JjLSj" tg-153 • £l * • * 

jyu s.\il jl vlJJj <J 0\if>r 3La l5 ^> ^ 4 

jlj j>r li JL5 j 4 JLiueJl AjIxj jL>-V 1 3 O^j t Li>-I^ 


QjULjg 0^ t 3 *ll 3 4 0 

u J- ^ - “j ^dS"* ^mmiC l 4i<>»v* o Ip 0 ^^ «/3 > eLU Ojfcj . *UD iUU 

3 ^3" ^UalJ^ ^ JU*j o^dllj <Lv~J^J! ^*>U1 j ^oUJl 0 Jyfc ^P Ojdllujj 4 ^ 

^v* cJK" lil jl ^jb jl Exsurgence (( iJUJl )) <Ua! 4 

. Resurgence LdliJi ^Jdi c U ^ ©L* j^p 


cOUw* ^^£3 J 1’Aven ArmancL ^$Ju 0 ^ 4 -i j6^\ olTjil 

t, c ^ o t djj 4 Lot Ojill J ‘Jly.jb ji jf \ *V 

la^p 5^_i' o' c ^Y* ^ • <3 o ^ « t * i ' . Y t Carniole 

•°W> j f"'°A) Dent de Cralles ^ ^ ^ - *** 


li^ 4 3*^ 1 ^4-i» j^T s l\ oliliJ^lj jixa U ul 

4* I J ^ V X * • * 31 OliLjiJ 4 U / J *\ • • * I £dM aJ^ 

31 3! £j 4 (U/J>yto) jj S>J 1 

j ‘ W c? •( U/Jirr. ) duy\ p 

■ 3 3 j' (*) 

• c£)j— JW^ 3 ( * * ) 

0 

. 5;b y ( * * * ) 

4 j 4^“^' j*j * <r^ ij £fi ( ^ * r ) pyi oji iAa ^ ( ) ) 

• *i£ vliii If C Jjyy Cf* J1 Ji.^yi' 

•i* j ^ «*>^ * L)x^ > — i jx~ 3^*^ Oi*^^ urb ^ 3 *^ 

,\j I J © * * * L]a~^ c-iJiij 4 JbJ yi olilijNl 


_r * a — 



oIpUx* jt yy \X r +1* yj J ^ jwTy — <y 

. y-l :>l) J oC £ y£ t a-J;L^ iiiL- J t Doubs 

* ^ . * a 

4 j^\JL* 0 ^ (3 dLUJ ^^LL| Ob^^l l^XA 4 »Cj 

I ■ ' "«" ' •- . :■ : I : ," -.T" ■ . ,4 1 J^>Ul <j jlf^Nl 


7*^»4 V~“ *** Jl^-iaJl 






■^v? 4$4^ it' 

;. /^{ < - / — 


S 

La < > 


c L^j 


3 V j - /^V 

- tick^tggm * - ? 

- «* ^corjr-°^|/ ■ ^ _ r i ^ 

-"./ )%;i-m $ 

/ {4 - ds- f 

Hi - -^-f 

f >r ' 1 ~ 

->• •••>•• /V - '°£ 7 


^npjs^-' c/y^' 7 ->-t 

* 

jui liSTkj . jLa^l oi~ 
tjs-' ‘ 

J-i 7 UI Ojj-Jftij 

L*i> t oLiljj jLj^j J,i 




y 


. -^- «Lii 

,J i— «JjJi oLiLLj'Vl 

^ ^ ■J’iVAa W^V^ht 1 _ ^ • \ 

• (, J ljl\ 1 ^*. 


_ . - __ L-j yaJ 4 j>-Lw» oI^L*nI<* 

~” TA<\ j Oj^U T frA 0 ) 

^ ^ *-A” 0l» IAa 

4 UeV »U ^\ CA^** _ \ . \ jSLi ( tijy. ) > • 

• ^ c Ay- ^ S^K» . I i. — ^~->- J*ll 3 j 4 \ ^ 

• ( ' • T 

J*) I_r^3l (^’M' Jf- '7a Jt^ij 

* . 

{ j^' t A ;a „ / 3 t t 

OlpL^« AjLX Ia^LipI (l^;l £-y t ) 5 ^Ja 14 olilijl 

. 0) Uklj OjjJI l^JL>-i jjyjy 

i— 5/J -Uai iiiiiij 5 _JlS3\ j'AJI <j dLJJ t _y s L' Ji - ^ ^ j JLi ( ^ ) 

ur- e ') OlijjL* A]q»^\y oJL A Ol^Ljx* ^LLw* 

( Jsi>^ S— ^ 1 J-^' v^L' J* ^'^i' >■ , . r 4l > j-* ^Uj 


_r . <\ _ 



‘ Us' j If <■ «3*l ri 'Ua dtaddflcatlon oVi Wl) 

j^Ull jUap jl Terra rossa JbjsM ^ J*^Nl iLlS v- - !!? £♦ 

Jr^ c/ *4;^ oUjUlaPj JU> ciJU-l 

• ^ Olji ol^UiaPj t 

d^iS^ JJ>W* 4 y^y Jl 4^-J^Jl j^>wsa!I 

jj-^-sa!! ^pOAj cr J-5"lJ c Meoliires ^-^11 -j 

C^ JUj UJ ^L»Lw* <&£ jy*~* (Ji UaJ a-v^JjjJI 

t L^JjoJl ^ v * ^" 4 (f^ 0 jh~* jj^ (^1 

C^slt 5^lb ^ 0 Iaj c J^j J* 

^poju <^jd iJli oJL£ iJUrJJ c^UI Jbu>M jjpt J £jLsJI Ggrtnement 

oU^iJ' A^J^jl jj>%^a. II JpIaj iJLLJ £*XJj . . . iJUj- jit vJ^Jl jj>«-s<aJI 
j j.\* x <2a j&j t ^1 ^joJlj 

. C^i*-y |^-l C*^- iijjM 


(t u <£&*) ^ ^ jj*-* — v 


jj>waJI^ (c^o-^tj j>>w> ^ 

J»*> J J ^ ^- > ~ jl ^Ui l(£l ...^U^JI £_**»' l^UJai' ^L.) V»il' 

^ l,.>..!C il ^_.....,^pll ^ ^Jl 

O' t ^i» t |»J*) UiJj . j>»*5' #U^ j-S^y j’v’ Us* cU^ 
jj4-' j' vU-J' jj=JJ AjjS^il «tt>*Jl J S^L* Ji ijj-^i v~^" b^'w’ 
*4*- i>* ‘ y*J' °U* U*^ ‘ri^ i^' ‘ Srs-O 1 ‘ -Ua^UJ' U'U-J' 

.... — i.— 

^J»L <Sj£ ^ 4 Hj?J€ . Jj J* ^ ^ v > ^ jlwAl '-i» j4^'\ 

^ Jb i j'jb Jli ^ i Goueil de jouiou yup p Jj^ J <iliJl^ jjy jj Jl ^ ipLiu- jy jj^UU 

• j*^. 


— r\ • _ 



<j J-*A ‘ 

ap^— * -j oL^ii £^C*i/l ( (NaCl) j£\ jJL- 4 ( 5 jl ^-1 4_.. .««>» 4 OjjJL^ I jl 

^ t ol — zjjS* ) ddiquescents cl^AI j-* i—jjkjJl w?l>* U 4 -plJJ jl 

y& (^>«JI ^ill <jl Lcj IJla . ^LJ-Nl aJoaj ^JLj Ljlp LjyAll 

. jj/^b *b tir* J 7.\^ 

dJUb lilU (j*\l $b* ) a-jLsU aLU ^ a1>o ^yLsi c bj^aJlj ol;y bl 

. apLJU ^Jp a Li I 

LT d)[j 4 iLfbr 4-i^k (J oLiJ jS ajcjuSJI a*>JLL oU^yll ol JiSjll 

**iA ty < J^ a ^’ t A-Jli-I 4 wj ; ^ai l aJ^pN ^ t 

^JLj obwayll a-XA ^ Uoaj Dl bj . ( Y 1 T Jej \ ) £*-1} (jUaJ ^Jp ulw y)l 

ij^JaJl ( J>-Jj jU 4 <>JL* dL* ^ oIj^ ^JLUsy 4 LjL^I aIjLa aSTj? - 

# # 

a> 4 aJ^pV Ol^. ISLa jl t ^ * V aj^Jsu 

olyi ^3 AjC^Vi Cj\j6 abU*X OJj>-j 4 y-U- jl iup y*Jl <j^p <^p 

ji$J* lII ^Ip***^ dfc ^* cj c£^l *&) t 

dJL* Jp UL*-1 jJLUl Ivaporites OlJyw i*i£" 0 *W La jaj i^h^i 

*^ib ji jib yL-J> 4 jtj-wL^b Ipi ^JL>Oj y«-Ji dL* oJS^ 4 j^wail 
jt i.>uiJL . 0) Chotts ijkiJl ^ iJbJt . j^LLt Jy ja 

(j j-^Jaj ^i!l 4 <uL£ o^JLij oLJLaII^ aaIaLI oL,<ai>ull oUwJi 

A^li-t (^*5^ C- 1 ««o P ^lil O^L*-Jl oL* 4^jbw^ 

JJic ^'>i' '*ift u^*' **•> • o-k/" — ys^ cy c^* ti* 

. ^v? 4j y*-J AjCJLaJ! yjU Aa>«JLL|^ Ay^4"' ObcsbySl 

^ A-^Ua^- Jl>-j^ Obwy Jj-sA?- t ^ 4 Ail Ja>-^LJ^ 


. <J-l* 


(') 


_r > > _ 



. .u ji ^ ji jj ^ gi ciUii j^i ej j\ SjoJt 

J^lr* ^ J-^= IT s^y" cM j' 0£> 

pi J_a_»il c)l jJJl Jjlll} jl.. <a«l i j^i Oi fS-. 



• V^>. ^ OWpjl ^«i<J \ * t 

_/•}" J Ua. 1 aip-^il t ^ O' 

* c * 

i/*j ( CXr^y^. J& <^' ) Jl* cj < ,_r* t 5 -i^J' 

* <■ .-■>- iLJlytV oLjS^j Jjct; 4 4 jj./J«]' 


SOCa + SOMg + 2CH“ = CaS + MgS + 4HK) + 2CO* 

CaS + MgS + 4H 2 0 + 2CO* = (CO^CAMg + 2H i S 

( jk t Les dolomies 4 jUa^-L 4 jl 

oIopIj 

. ( II c ^ * i jXi ) c^J-s^ ^-^5" J (C0 3 Ca, C0 3 Mg) L^oJl 

J**£*»j 4 o'i 4 jl OjUi 4jiL»j JJ**-** JC* tiJLLjr 

• ^i»j* {tr-*^' J* - 

^v^L*l ^P *jf-\j o\p\ a-i* ol jl sJ y^~ c L*jIo t aJLfc ^ ( ^ ) 

clll 4P^ji j» JL^IS'I OjJUl (jl jjP . ( ^ ( j*a>-\ ) 4j Jj-L>- 

* j « # 

*iy** }\y* *y>rj oji <Jj >- i V-U jj-U' J* £JI aij . I 5-i-^ I 

A * * W 

^jP 4J<^y«»»l > \ t ”^b’* C ^ « *■ ) L«^2 j 1 ^jf ^ W— 1 0 — i-A 4 

. jyjl 4 j Jj-L^-1 


_r > x _ 



t xl**- vy^ ^ <• iJjNi o-u yj 

• y Mb yn 1 ' Wy 


i-*y- v* ft'y y csxtj by y*^y J^' 'M 

j y*^Jy^ i ou c iw ^ l ^ j a1^- l^ ( y-jj^ <*-Ja-i* ^ *>yy^ 


y 4JL^» 5 yAi i £j j-jc ~> I aiJj . ( I <. \ * t ) Cargneule JjJjK" yw> 
4 ^>«Jj! Ol LiLb 4 ^jdS^b* 0*^ u^ ®;bp t j^yll 

• by <x-X ^1 Uo>-j y c yl&i y J 5 ^' yj <• b^JyJI 

c Liuil I -Aa LA O^i Ol yfaW C->U^jJl ^y 0[ t ^y aajA^-1^ 

cjUaJi <JL>IO-J (j aJUaJI dJbJL^ Ub O^J ^JiS^ <J y^ ^bltt 

^y y)l 4 y byJl Ob ; J y y!l AXyJI C— >-^> J-O i j-ft £-•} 

cJtf y)l yJ-l cAjjj J*>Ut J1 L^ h,x* i u ^Jrl *Wy U5b 

* 

. ( W. Bruckner ySjj> . <J> ) Ly* ASyX« J-s*Nb L^JjJlil 


(J* c ^y^bH y-?^ QjL>«JU .L I ^A <Ld L*Jj\^Jl jj>%*jsb\ 

Oli aJU-I oUy^J! Jj . (SOCa, 2H*)) j^r } (SOCa) C^X^T j£i 
oLU O^j b* JU mJ . A>-^lll^ o^I J ajly £-yy y*-**A*l y-XA Jj>-I 

T o y 5)I^Ll ju^j jl Jo ^jjl y c-j)X^Nl jli Nacl _> ly aJL*_£ 

4 s ^Jjpl 3j! j>- y>- y Oli t i^XJl 

. °*\ * La^Uj 


* f — 

^lyVl ^j^Ay C (fjAj* J^» 4 jj Jjiy. (. ^li t yw» y* 

ft — 

L^i dy'^ ^ f-Lll jy bo 4 d^Xy**^ . t ^?bJl )) p «*j> \ ^PX A^-ft SjlXtJ ! 

jy all yL^* yJa^ Olf iUi S-~^J c by <u^>- 5 apUo 
J_bb» ^by ^Jj . (Ill 4 \ • 1 J^-^) IX“ byift Ob>N! 4_bpl (J Aybo^Jl 
5 yj J^-b baJX* L|a 3 yJsu AjI c LJjl Lf*> O^j Oli 4 a^^UM 

-b-y cAjJ^yJI Jbr J 4 Bex ^ jS^j . ify't y y 

. 4 a ] q\ a C-^ 4 (J Ai<jJ^^ ^y ol y^LS" o*Xp 


_r > r_ 




* <jr^ i) **£) ‘ 11 • ( JX&) Jjsi^ * 1 - ^ J^* 

*aJ» i^jUsJI i III . ( V « ! £jA lJb>- ipi^a oU> j f j^jk t 

‘ : <s'P ] eft* u* **h « IV * ((/^ <il 4^' a* **b 

4L,a<;* OliL-Jl «Jl* t jjjjiXj 4-ip tjyf^ fL*jl JflihUj c ( j^ifT ) ^ ^>w» ^JU 


(*) 


(a) . iiij 4^UaP OlyLi 



Jj c J a >* «Oli p L j a *) iol* i 

c3 <*^*~^- oUj$” 

C^ 1 <J^ CP* *^y cri>k t/y ) <^1, ‘ ( ^jy . ) 

• ( i/y ^ !) j>^y cry? ‘ ^ ° If^'lr’ 


j\ Sjll «Lll (>~^k £_y j* %1» J^si) ftk.li Olyilj J*li ,j~4-l} 


• i»~ >jd\j. Lit JjlS) Uj>- tiij UJ» ^«y i_iL. (*) 


— V N 1 _ 




oJijb jLjJd] aJLU olj . (>) aALJj <^UJI cjlc-'VI £• JpUs a-m^JLI 
U ajjL^I ^LSl <Jp 4 j^>«-vaJI dJife Jljul c-i^Ua3 i}Ul ^ 4 

. a~~J yill 4.JVI jL?r 4 J ( > • o ) ouk <Jjl o 

l^liS" 4 ^p\ y^P OjpV «L* ^ya-i £ UjJiPj 

i£jp%*£&\ jJll C»U->y Ijl* . i£j£ Aili 4 > jY * 41 

« « 

c£^ ^ ^ 4 jdw (j AiaL^i 4 ^-iJl 

AjuJs jli 4 aJU~I oJlA 4 A»l j\P 4^1^11 oJLa ^ja . aj jwX J JaJtJI Aj^Ja) 

c^Lj^j / A*^U^ 4 cIoLJjPVUI OL>t^jJ Ou*JaJ L.U aJjUt Q.^^J cIoIaa^iII 
. i^ja-lll aJI>* ^ V[ Lu 01 OljsJlj ol;^JI 4 gje^aJt 

Ipli Ja^V #i*j t y lj*M £>W ^ Jl tfAji ^ tjjSy 01 
,_P»4-I ^ l)Lis»l ^Jil ^l^il «JlA Chj£j l 1-->- iA^jJaJl j ,ji>«i t* 

4 '~i)j£* a* ( (/V^ ) 4 ^jj***^ {/*£** ^ £• 

a *^ * J* </* </^' (t^yJjl) UpUaJ 4C-JbjB3 

‘ o^y^' J*-' 4 <y 4 s'/*' 4 ^jb • 

^Y « ^Jp £ju jY * LLJt AiJaJli . f 0 <J1 i A^lr 1 U^I 

«^H ^Jil </i 0;lil ^ oliL* I^p ^j AmJI iLjaJI 

^JU £* C-Jli;!? - ^ Li^ Ail jJL-i (Jp^l Ul . 

«W* 0^ J-*®*- 1 >^' Olj Jii»i.l . ( IV o • £ j£-i ) 

JjU) 1 Elcctro-fondus ^iaJy JLr^M ^-^1 UjUp v- 3 ^ ( \ ) 

tlr^ . ( ur i£Ji j* j^jsJ ^Jl iijll 5jL-iJl ) iJljJl SjL-uJl ^JKil ob^ Jp ify£ t\* SjLJ 
(J"^>- . 4m* JLjLI JUJ-Vl (bit 4j^l.*alt qCm.^ C...— >«) 4-jbj^Jl j^>vMflJt «j> <jt 

^ ^ • » * f O* f ^ 0 * <3!/^ 1 *>}£ <-il uT^ l/* JU-5.Nt 

oLUp (bii j£> gignc jy jiJl ^ /I i ^-T jl^» Brau yf oliu-t Jp 

frbJL \y~£ f c jLJl^ib 4jis»j <15^ ^>waJI ^yu / ^-s<a3t UlA jLss^Nj . yi^*t 

. L^ai>- ja \*m.jt)\j &&*■ 



— T\ o — 



- * €■ 

. — . y*y 4jC-i3 C-J-~P oLx Ljj^ jB" JaJ* 

^P ^JLP ' y“! 4pL«JL*A 4P^*-«* t > *‘i,iiir.i"i^^ ^yLyJi *-T— , B" llj 

t^JiaJL* 4jLi?l 4 (j^iJL^JI . iJ^^o l$JUi l)1^>^1j l)B" JUb cLj-Ju* 

,^P^I oliUajJl Op Oj£j \c?> c iQ— JbJl>- joli LJIp Lj-J lijl* 

c 

• t^>»waJl £pib 



(p) «__*- «_Jl* . (Uk j-*') *?~^ A }j*>-*i\ 4®^' ' i V r ~ ' 1 0 

* # » 
l*OyL» ) <Jy>0 ^Jp 4-Jy* »J-fc jWb <3^-*-*^ lj 

# 

U.iL'p i ^ O^LOj yA ^ Aj^LjsP j y>* ■/! l O-XA j*S L*-XiP t ^ 

. 5^*-^ 


cr ^>-) jj_j>w*aJt CjB" 11 

l^U jy^ 9 if* 4 (l/'^* 

4-JfcUx* byo iJLjto* UIp 4 4oUU ^ujfltw* lits oUL* J^W» Jp ^laJ 
4-JU-l ^ J^Lio 4 4 jlJL1-1jj . 4jjJL»w oLjUj \yl y! \f Oy ^_> 


(SONa 2 , lOH^) c..jl«ft^ ! jlpy — 0 J* OjP^f oIa^J j Af--^ 

A>w?lj 4 OljjLJI oSa Jcf-j . eJLwaJl <J (aJU M ot^ff ) Oj^Lj 4 ^b-iJt (J 
£-* A~**Jl oliJaJl vy^ vl~>- -W^U^ 4 ^ySNl ^\jf> (J 4 AjUI! 

• p— ^|, ^ ^jtyJ J^'y ^illj Ol^lall 

4 jlj 4 oljjbj ^jIaj OlLjaJl aJL& jL aJjIaSI 4-M^yiJl^ 

jtS^I olyly UjjP ^IJajLl 4-^^yJI jl |»-P^1 j 4 c.^- Lj-i 


_r> n_ 



( f I *L ) a JL: 1 1 oLU L* jl c ( ^-ui Nl . LJa* 

l^Ur' ajLL £y*y ( LLo • -5*“ ) oLS| jj\£>-LJl JL>-I jc Jj^ 
^ t jill £t]a*Jl ( j—4» U> f.L* {jPjr*i 

4*^\ji\ 3 Jill J S^jIp Jj-s<ai Jii N jl jjlli JLp . £j^ 



^»*>- iG) <Jtf 4-1^ til . 5JS 1 1 . .LJlil JL? - jJ <&X* ^jA&a . — \ * *\ 

• ( </**!; 4 Q * ^ er * 4 ^ r * 4 ^ 4 u~V* 


jr Nl jl JLUj . UJLJI ^ /* > ^1 dV\ j>- cAj (1 

IjLJj . dJlA UL>-I aJL^P jl} lJu> LwL ji— ^ ^ 

oLi.i ^L-jiii 4-j ? j& 


(£i •••<jr&* <J1 4 -^ J ^sr^' J^ 1 ') 

^Jll 5)*AJ c (A* ^L^aII aJ L l j — ~*—ty * ( m 4 N * i ) 

v^* ^yry p-^ ^ • j-*-*" d 4 j 3. JiJxsU 

U5L- JSLio Lf iUk, L-USl j£iJ VI . 3-b> jJL& -W^ U* 

Li ji Mi/' JW ) 4^^ jy ^ k/U* 


^JL c-*i ) L^Ja-wJl C~*>> AA-^P Aj^tL 0-L*pl ^jP AJLib*" 

jl v^oc V *x^ j^j . ( ^ * *\ c ^L-^SI 


. AAy»^)l oXfa ^jA >A w. /3j ^lil 01 U»>1 bl V'l 


r \ v_ 



djjUM oJUpNI dJjt }j*up 

Jfi V^l ‘ M 5 ' J* °V'>' J** IT £jsj> J-»j* (/!' 

• ( £* u^*' js* £■** 

<j C^“' ‘ C^' J < •*' <^' ‘ <j^' ‘^'C > ' ^i* 

c iyii> J^Uil dJi» j^J . oLjl^I J^U* Jp ^>wdJ c i-jyNl jl*Lil 

oLjl&l J UU oLU) vJW u&Ji ^ cJ> jJ If J* 

. ( iJUjJI 

c 5iLi J e^Ja>- ) UIp ij-jJl JsyJaiH 4-5^1^* iljJU <Jsj 

y OliUflj) 4 -j>JL« fj* oU% AjJLpI y 

.(vJ^'JW 

ijjj s^ju j>^ji cj»t y if t isi a^ir j^i ^ 

r y i^-« j^2>-i ^1} ( y ija^i ^A y^j uiiS^ jii y^r 

4 lij ^JLU Ol boLa> ^cjli iijJL>* ojapi JLoJ 

4j-J S^L JJ <)l» i JjiJi £WaJ y £$*Y * * Ja*-> C-^ °N T * 

jJlji-l £-U JL^ jy~A> <J* l*x£* -iiJj . frJa-j U^J>* ^k>u 

4 O^y^) SX-sOill Oly^jJJ Ja^^Jl 4 -JlWUI ojIyJ-l jJjuL c^JLST^jy 

• ( 


Oil Jj£\ jy^p _ VI 


JJP—+ <^S jdt-iU* JjLrf^b \r^“' Oy*Jl li> C-^ ^JLu* 

. Aaftly <s^l>- i^l l* ( IjLJkl 4^jlP 


. vW»0) 


_r > a_ 





IjU| ja \j*A3- iil^4 olijyi jji^o ^ 

4 «w*L>- JojI^ oLJJ ^1 coal jl <^l Houillcs <^U j& S^i 

. X^li jl O 4 X-hIp 4ju^|^ oU^pV Jxw*j ^ 


LJU- j£Liij Sl^£ JiSll olij/M JiCj : Toorbes Ojjlalt jt dJM 

• *j"i k s*i g) 

iv. i f ‘(i— 9* <-*y' if if b'f 

JLjJlSI j_<j 4 ( Gramindes i_JL>»Jl a L.^ai'l j* Lj^pj (Mousses 

• /° 0 V ‘ jAj 4 Humus 

• 0 
ja l«U XlI^J *JyS Xipjl itJLP ^ ui-ji-sil c-^Jt 

. ( */. N • Jlo) 3 U> 

‘ if /. v \ j ^ ° <j* y»— j <£/?»*- : Cy%m 

^ ia-Liw 4 iJj l*ti ijyo 4-^Jt if- til js*^ • ( v * * - .rfr ^ 4 

Jjo L^ajl Laj . jl%>M ^LAI ^1 y 4 L* <ub^ ^ 4 LA otf XJlo <JbS^ 

^t!lill <j 4-^l£ OyAjM ijli ^ UJJ* (*/ ^^[ °) bl^ (jU.i^Vt 

• (.s-s 5 ^!? 

4jU*J y*-) Ul» 4j>>J-t jtSl Jtc _ <£^-l (^Jt 

• (^J 0 ^t jsOjii I 4 »Uoj} Lj^flj" (ji-ii* ( Juts' jl f-tl <4 . ajj^it 

(^**y • O 4 */* V (il * if) if ’/.At jX i Jp- Lla-j <£>»sj 

* 

• ^ ^t . .^.^Ml j|p * ^ ^jjtp '-^l)^tSj|jJU^t 4]^%l4 4. «,.»*. » la fl"lVj 

. ^iiii c-jj-i ji cjui ^uj-i ji c 1 _,i ( * ) 

• V— - (*>»- j'( *) 


_r \ < \_ 




; £j»«ji5l £ljjl jar * *i ^ £-• CiL)!?*’ *<i*j 

i !►»•» t ( /r » J 1 ^ a ) (►—:> (*-*»* t ( SjLW' a* ’/ 1 • J 1 f * ) j^' 

< * 

* I li I . 1 I I . I 


('/ \ . , U A 'k 


•* .. 1 *• 1 




1*1 . A/uiJjii Aj^Xi Aj;Ji ^ r ~> IjjJlSj 

^ t dds JjUf «£), . 5jg.il ^ijlb U- jyii ^r^Jl Jp Jt» C-Jjsttl 

• /.^V j° * (J1 * » :■»*»> -l* (•"“■“*■ ‘ ^j^i^ 

£ £ A 

a~~S)l tj^gi Sjjii fL-^-l ijsr-j p^JI J-lrfi ja U!r~~tJ 

}\ja ( jk t < D JLjU*^ «L*j t ( ^tgi ^Jl t -bJli-l 

. bitumes j-+->-j 4 SJlo 4 ( j^JLL~- 4 juicJ ) *>Ui aJjI 

aJ>*~o Ai* jlj*J 4 (CO 2 , CO, CH 4 , 0,N) oljUJ! ^ bup aiw> JLfj 
• ( l ^ k;^ CH 2 Ol j^p . < u<aA > ^ u^-^i UJ-^ 

3J-X* iJU <■ j ^>iXi jO-jj 

A*X A*Uj S^U (uJbJa C^f coipj tVS^I; 4A«iJ*I* 

OtT* aJ1 ^p <J JO Lf i aJLJL* o Ubb ^ JLj . ^ ^ ^.ja £■ 

j\p\ Up UjJ OIT cdl^sOlt JT ^Jbc <;! U, ((^*12 J>Li) Lilj> U^U 

. aJLjjJI AjjLJI LULJl LL>N 4 ^i)i y^y*- £li ^ j-X ajL 

: . T £• yji jl 4 ^l^i! dXfc g£Jj>^ Aip 4 O^j 

Oli 4 J^r ob (y*i) Cutines a-jlJ^ Ai>>*>- l^>*i \ 

5;LJaJl ^t^ll ja Zn ^Jp ( cannel-coals ^Lipl j' 

. (IV J I I ^ . V j$J.) (ifj ijfli jyo) 


^lyll aAp^ipI <^Dl ( ^Lil jlp ) grizou jji/Ji ^aJJj yfc 4 CH 4 jliAl yk *ili ( > ) 

. <3y-> {j* JbJUJl ^ ^ jji j*j t / "1 ji Ju 3 jyyicjt ol» 

. ^ oU^f ( 3 ^"*^ 3 4 o*IjLjJ\j ^.Lio l*jt ( Y ) 




( (*■*** ‘ 1*^*° ) ijJjJjUa** — *i^»- U>>»* — Y 

(i/i-lr'b JiJ* (►**» (*^> ®j4W* A' J* ’/.Y1 a* J»' J* <^A- 

.(Ill 4 ^ .V j£-i) 

•(tfiPA- - .A 1 — ^A-U-> cUaiat u^i _ r 

• ( ) 

. iJlp l^l Aj^AiJl JjjVl dJlA ^ Jli 

Bogheads jt jl S^JbJaJI Uili — i 

»-**/* a — Si LJl jp saprop&le aL%J-l ^Sli ^ 




/ // 



w /(/ 

• (cannd-coal) £^Sll ji <£* 0 - ^ <• I . (JP^ ^ » V J^5» 

JL|pjJl ja (Boghead) (pila bibractensis) i_JUJe» ja 1 11 • ( 0 * : J*&) *iA^ 

: j*&) Cj\j^i ja ifj*!**- f** i iv . ( ro : ) i£ ^LL- — <^*-1 <£*»*- <- m . OjJjl **U ‘ \ 

•< r * 

^\j . i-Ji jJt d^u UJu >1^. ^bW o u * f ip j$Aj 



_rr > _ 






3* i <j* <&*•*’ (*^ dy^kj* 

Je- (^aJ' j^J ■ jtj* J* ^ tfs**- (**■* 

£^>%a 31 ^Ijil jtii JL^jJt 0^" 1 ywJl IJUL^ ! Ly»n > L- J jLaj $1*^*1 

* 0 * * * * + 


c) cJ \y£ l J 5 ^ a* r^ LW : ^ii\ \i^ 

01^1 4 <jija!! ^ p-> *Ai £lp)t \ Sm && ^ I ji Isy ftl^LI ^jP Jj** 

oJ-Tt IjUT c (j: j>-\ <f>- jz c ^t->^i]l jl Uj c 1 . 1 * . cJlUJ Ji jr 

J\j 3^>rj-* U Ipy o^r - oUJ? yflaX USta 4 Op^Lp <J > ~s a? jP 


JUb 4 JaJli-1^ 4 _i*-JLjl Jf*— *U ( aJU) j^>w 3 jt ) <j^\Ja>- 

jl£&l j53j . i^Lspift oLL~ 4^111 ^ j£iJ 4«l ji/Nl 

aJLp ^P O jjau«*« ^l^il 014 “Iaj OliLliu Ol^Jai ^iaJj JpLij IaJLp 

. L^iJy ijLJl ^1^1! y 




^yy- J-£-^ t II . *u--£)t i-SJ* 4 1 . 4$}^* ^ * A 

4 b . ( U.idlj OL*A- 4 CO«) L~jYm..-.' j oy ^ . L^jJb' 4 A 4 (£ 

• ( ) W./* Ul^ C-*^; 


oL-1;Jl)1 (Jp 4 ■ ;,L^ aDochtonle il-yliM aL-J>' JJ bUi-lj 


_r\ T _ 



cSyJ- VM' Oli 4 ^ Jj4^ V: f ^ UJjJl 

^jy* jjvj C» W i«^y d-*^ tw..»^iii ^y^l^-l ^ J^*JI <Ja^*ly Jj CdK* ^>^*1 ' 

oUt j£ly ^1* d->- dUL$i . *JL* oljllb «3ld| ^ n£j>-\ Syli 

OlJLk 4jtt>-^> OU 4 ^5 |^J\jj . jf^-oJt ( j-* 4jLk oldJ cLiir IJt>- 
4jj^jJLJ 4^j Ldi«* 4^li&>* a!>-IJL14 IamJaJI oAa ^]a j ^ ^ » A ^ 

VjUJI jij dujaij tJbr jjL*jdi ^jbljJj ^Jl^aiU j*iai)l j£d JL^Ij 

c JaSli-l jl Oi^j ^ j! ^>«jlS’ <A.\fi ^ $.ly-* 4 idLjJl 

• . . ^ ^ * „ 
y£ d)jJL>* oyO dlii £• JyjU JLoJ j&- ) . ipyi* IpLs^j) 

ijjai Opidl Jkij « iLyk liLd jySsj Ji JJUj ^Jp <^iJt y«i/i 4 ( ^JpNl 

0 _ 

(J^ Ja 1 1 ^ 4 ^^ . 1 ^^>«X 4 odP ^P Sj&jit 4 ©*Afc <Jyjli 

c « * * 

. ^1^1 £*!■ ld> jw-iJ U-Jj IjSba C-djj 4 L^js^l 

. aJLaJ-I i-jLJt oLa>JJI ^jA ^\Ji\ IJjb ^p ^->oaJI OS’" dUjLy 

Cj^Ul ijT ot j4^j oi l/ld ^ tfjb j0\f?i\ ®I* ;u,j> ol > 

fl*l <up(^a> ^Jp cyUi aL^>\ idLj u y <dLd£”l jl^ 4 <!y$-~o IfJp N 

J_i ^ ^ 4 Alex. Brogniart jlJjy jJLu^l JJ l»yX* 

^sA> dUJuj . autochtonie i^iJt iut^ll y/ 4 Grand’ Eury 4 /yd*I^P 

t J^'U ^ Jp ,^iJl 

, l»ti <1 jI/ ^aS\j-i> (_^>-ifl; jl ( c_-Jj ^iaJl 0 LiJ 

jJL^. t jjjX JjOjJ ) j^aU Uijil iwidLl ^ ji4-' Jf- jjaiy 

(*^^* O - JS^ (J (C^VlT 

# 

|»lan^ Oli 4 ( ^ • ^ d-dlp ^ 4 l> Ipy A^l>w*%« 

^U^ 1 * JjLrVJ c j' 4d-~d dJy- 4 Ju*U W Oli-k 

* k)i»A A *«* jt jl^wVl odA JUdTl ^Jp Ulp 

4-^1 ^ Lpy Ipi cJ^d oUiJ ^dl ^ V^* 

4 ( \ \ * ) <?t>wU«w* u y ^P OjLp L)lkJ-l 0 l)^J IAa ^Jpj . ( < * d-> - ) 


_rxr_ 



^ jia oLm^I jlp Ji y* ^*iW g)LJl 

4jj[aa eS j*r\ 4aJU-I A^jjjflJI (j ^ • i-^jk ®rPV* 

oli i***(jJI Cj Ua :% >«> 1 1 (juj (J^^Jl d i-A 

^>~\y* ^ S^mJtll olikl jl i (Great Dismal Swamp) L^r^i J frULalt j^JI 

. (Kurisches Haff) j-kUl 



. (j£L/*p ^ iil ciljb 

^^Lll li* CjUI <il ^ Jl cJuJaj} 

oUiJ^ll ^p yojj OK" ci^ULl (Articule6s C/)LlU 

i ‘cT^ir*) ' — (flore jjJi) C~s-*i OjJ^JU ija^l 

Oli-k £~* ikiski £s\jj**J\ <j C— ^Jl aLUL C^JL>- ( 

. oUULjiJI J^JI Jj Jp 

kjk>Jt! o*A^* oL*^l^ ^P JLaJ 

C^LUju Jl>oJ Jju ^jwLs^^/l ^)a*A UUJ ^dl c Ow>jli ij^kJ 

.l^ii-ik 

jl (tourbiferes) olikl Jp oUa^-^U Jp Iju^* 4 ^kl Oij 
S/l^ *1 Ua Ot 4 *ij£U Lilil ol^. Ja*o Jpj srOjkJI ^>\ji\ 


— rr i _ 




• ij (k)UAr-») O' 


c-Jj^JaJl iiS"Li. Jp C A-Jl>jJl iL^iaJL oLiJ ^ill olijy^l 'Ju J--^dJ 
c- pJNjJ ^Jl Jvj c ( p-PhuJill ) ( apLL-UI fj>uaJl A-^l£} 

^ (U^Pj <i^6\ iLli dU ^ VM' v-j?) j^iJl 

fy^J t JjT — J-^K} ^Lr>^ 

0&M Ja*j (J Ai^Uai Jj jdL^Jl J\JIa jjj . ^JL?- ( aJUtT 

Uiajl IJub jl} A-jfj jl <ui^“ oliL- £* aJIo oUL* (wJIaij o.j> aJU-I 

01 lij c£ y . ^lydi SX.K3 aaaV oUUaJ ^y>*iJI c^ ^4^“i y* 

i aJl^I VM' ^ ^ A +J?JjAa ^y'*~ L* 1*-^*^ Aa^U 

aJ jl I^LaaJ IfJ Jajj^JtJU Liaji ^£3} 


« ■ ✓ * « 

c AlJlil wb Ju^j AjIaU UpU LLJoj Lwta JL^t.T aJlA ij\ ^P c L*J iy ^ J UjJ l 

I;U1 (^JLj c ^^lJLJI AytJW jl ioJLJl £y*jal! 5 jj— ^ alU ^^UaJI J5I <1)1} 

A-iw^ll AA^aJl jjp Jp\ j&l\ OjSj t i±JLi j£j . j£ Jj-s<a>“ ^ i>w*t} 

Sybib ^b ^j>ijaJl 4JLb jl jy^i jU 4 Ol}S QUa«>«l) 

Aj^Ub oL*a ^cycJl ^P ^I^JD ^JjL aa»a!^ A^j^JU*- Aj* s,** - AjlLi*^- 4. A .*.>la 

^Ua^il iUy ^ aJU- oljyy-^ ^-U? j4^ £jy') j' 


_r\o_ 



a1 i\J ^ oU-i? aJI jl Oil 4 <Sji 4 l^>j 

. l<£jUJl J-^fl Oli aJLaAI y^-jJI j^-saII |%JaJM yv 
. ^ ^ ^ ^ ^ c^Li>* r w*Jl c-aJ^ 5^jj UJ Oy^l ^ i^sA*jl aljll 

OLJftj>- ^ 4 —*)jj)a}>\ A^xAii^.U 0 ^_ >«— JULl olilJaJl OJl^j 4 O^P^Jl iil>- -UaI 
ol_ A^\£* 4 0^>«Ol ^AjP ci ^- ^ . l ll wUPj 4 ( \^lftA*UA 

o^Jl t-jyr ^Jp a^pUI aJU^JI jl NjI aJU-jJI oLj-w-jJI <j-Ja£ cJS”' 4 5-bl^> 

O^J ^Jl A^ajJl ^l^ll ^ 4 ( OIjLj uL^ AjL*j 

^ Ai-o bii c y^yjLJi _ yyji p*iU u-jy£L- j yy ui : ^u ^1 

S — -iJljp j-^I — ip \j^\j t JjT — J-il£% yyL>JI fj^Ail 

J yiJL* o^w> v»JI __>0? ^ y>l£ a o]J^ planctoniques 

P>JA\ ja AAjk oi \*\ l$/ . olx^pyi ^ (Pila Reinschia) Batryococcus 

<OpI ^Ull ^k-Jl ^-U^l a>*-^ Sfy U)Ujuua oU JaJU Jp Utf (l 

oLUJI 4 JiVl 1 V &W* ajAJI 0 jp*)AJI aL* OLaI? 

< j^p ^p LfrU oUi) l;L^I Oli . yi>u*w* oIjIp 4 a-JL^UI 

i jjjl* j* Ajc^iLi* ol>l — « aa^saj o^- ^-vA> 01 ajL^ ^y* (^-L&l) Ojp^Jl 

. oLU AJiP Cj>j~£ I jjl (£>UJl jJa-JV <Jl*£ 

jljtl lfJL*J Jli 4 pJ>«jiJl J^sJLl! Ajly* 4 a ! Jjb £jJUb J^l Oli 4 I 

$jub • A-^ija>- oLa>0j axw • oIjLuIi ii^>- o^“ o^y*» 

^ 1 — j 0>^JI J1 J^JI Ak-!^ Aij^ i-rtJ ^ Uuj J^; 01 4 j\jh 1 

. y c^y>y ^1 ajuji 1 fri^ysJi » frUpi^ 

I^Jp ol yblk Jb" oi jA ^>»i]l J^-io 0l jjP 

j— — ^ ' — y vi** c5— ^ ) J*y* Jf 4 °'^' o* iy 

4 v tX J ^ j**** cjit a^,jJ j^ir 4( t ^y?JJi — 

. p^oiJl j£jtd yjykl kfl^l 


_rr n_ 





— *T* 


<4 ‘ J* ‘-’bjo'^D'M 1 ' ^*kW' U 

v*j^> >*j j-»-^j ‘(£1 • • • fj yjj^” ‘>') f'-~*-' 



rrv_ 



(v-willj jt * oljUll :jLLS> 

J-*^i **»* 4 <_$!«*» L» 1*1 . CJj3l jl iu>l (Jjj l x 

• C~».dJlj (&UI (yJl jl f>«iJ(sIV 

. 4«;.tall J ' I] ■ A-A ^L«Jt^ll sXA Oj£j l* LJlpJ 

Oj^o U LJIp t ^.ib*, _jl ifjijj t Jj—I c— «yi» C— «-iiN 

J byy 's'-'*' #»idj 4^*4 xl Jjj •*)** 

t oA>wdi cl*>\j^Ji c (^j— %— ^-1 cl * ‘ 2cl*^ *all 

dyj\ C~* *~S* t)j • <jWU • J1 t o JA { JetAj Jl { ^S 

• * * * 

oX* 0l» U*L- L|lj £> . X^p^Jl £• ^j-U-l Autun 

Obits' jL-Jj ^ly jp I 4X*J-I OlxLdl j* bjs*- j£xJ j_pwaJl 

• lW* 


gy^li t *ij^ ***s\) ji t j^f- jl 1 ^JU (*—*- y> : 

c*jjT ( c-jrS' ja jUl Jp J* t ( <j* «>*-? b* lipj ) 

JjLrJ' SJLLi jl— aj . jjfci-Jj&l OlSiX* ij*-j dAJi J| 

dJu oTjy . Liull ij^LjJl oUj»5iit J tJbt ^Jl aJULsJI dAlj t 


US ^1—^31 <-S^< ikj>j Jj^l iiUT 

. « jVo j \ 

SjLp Lfja** : jJUl a^Jl Jp Ulft-J lfsX»u ^ (4^31 Jj^JI jj\^j 
W ^Jl ^ (C«H^ + I) OLdl 5^3 ^ t ^b jT 5*^ Ojyyir jjp 
J1 S— SJJ ‘ (CHV i-~»U O^r JP 5 jLp 1^ ji . T 1 2L^II 

cV O' cJ byJ& jfA (*— »j • £ b Ji* 0i*bb3b l *** *jjji i*~i* 


_ rxA_ 



• O* J*' 

*~jy£si\ If^oj <Lj£ ^1 jjswJl ijy-i^ JjLrM' <>-*-& -^!/ i ■ 5 -^ 

.(m j£i) 



jy 4 11 ♦ JjLr^' J* *0^' cr*-^* ^lr* 4 1 * <ixr*. ^ ^y 1 -* — > ^ J^- 5, 

^ jUJtj 4 Jj/Jl 4 *IM jy t HI . 4 3^ Cr*^* 4 ^y** : <** -** cj Jjtr^^ 

. ( ) 5-itt <3? Cf*^* 4 IV . L»Uki i^JU 5^ 


roches iJjliH jj-^waJl ^JU J^-a Jp c£^ ^-d' j^waJl ^Jbj 


— rr^_ 



c JL^II JJU a-*Lw» 4 roches-magasins jl reservoirs 

. ( I 4 ^ v ... 4 L^jJl 4 4 aJU,JI 

5 JL*U- j^U l^li l Lib A ^11 ^ 

^jI^JIjj . o^jUM 4 ^L~it jj>t^ai\ <J jiu-J lf> { y at ^~ *Ai Jj^Jt cN 4 Jailil 
Lot 4 2 >j*. ^al! ^j-jc AjU 4 $111 ©jLipL 4 <Jj^sJl oli 

oL*ap JSw» Jp aJ ^ a;U 4 Ojl>- ^w> Ja^j lJ ^ U (ijj . jUJl 

4 ^ t ) . jte l^b 4 Jir* 4 <J* 4 <J^ (Jl <^y 4 <^>^ 

*yrj j* 4 S-V**- 4 £ Jl Ai*^JaJL 4 cJJJj Ol a*^ jo^/I tJAj . ( II 

* * 

l^lp J — 4 ^Ja-* 4 ^ tiAJ»AS^ 4 ^J-**P J^ri 

Ojj 4 ot^>»Jt jt ^jUJI oL^ ^Jsu* ^p jl 4 ^ 

. JL OJ Jj\ } Ua j\ ^ ol y^Uaiii oJUb 

0 

tJL^Aj . Aj aJULU jj>+*ai\ j c 3 UaJ ^P ©LA (JjiyJI ©JL**S*t ^ JSj 
S^o ap)^U 4 A^li^ jj^aJt j Sj ^-1 aJUjJI jbv^' oLu 

• ( ^ r ) ( ) 

Pyrimont Lovagny 
.£ ^ 












(P) JjltJJ ii-L. oL-J* ^ bW^l ^4-' vl^jJl S*** .Aj^N \^\ ci^ Vii* _ U r j£j. 
(j* ) ♦ 4 : ; : <<, j4 J^j (j^ s<^ * 1 e i oLkU iiU-l c^j—iJ Oc.L- 

•(^ • J J js^ 

ISJ Ajlp <^>ry>i 4 aJU^NI Ajli-s^ ^ Jj/Jl <J>*+Zi 

AiJ I v-b>' ^y* 1 ' AiU* cr 1 ^ ^5^’ oUUdl dJO; ( 1 > 

) (mJVL <ia-^l c (J <_^;LJl 4-jW- < * »y< 

.(nr 



O * <Jk*+~j c^i ^ L*^- Ol 

jvp- 4 4>y&* <J^ JjLL y*j 4 jIm a^p JUj JJjup Lm 

. c-jjJI ^ jyj jl oJ-^VU oJiU LjyJ Lib lJU?r 

<^JU( ^u^il laA^aJL; UojI iUy* < ytj 4 Aii>- J1 V JjLr^' *5^ 

^-jlc ^1 *UJ A-£jL^j^JLjM AI>«JtJl ili» la»«/a!l IJub^ . UL*4 L*tfc 

l/* 4 ***| ^ OljUD ( ao Jj? 1 ) A^Lti'i/l SyJl 4 JpI ^ 1 $JL*p 

• JSJ 


£• ^i_iJ Ujjlp t A-~iJ <j 4 4-1^ 5^iA J-*^- 01 lij 

ijPUA Jj-*a>- £-waj AjU 4 oy JLil Ljajl 4 A-Jy^sll jUil 4 jUWl 

a «#! 



(UVjuh .^oiiN 4$*b i 4 oV >^b &)jr$ «.*MN £jjjl _ \ U j£-i 

. (J.S.Ross) 


— ^ ^ 1 

^>1 £.1 ^ LjCw*« 4JU^* JkLo^ Aj^XaP 1 «A*j 

t UaJ O^ij ^ JjjS< U?Uo» t <Jj>-\ Ay# JaJj^i 

L»P U.j <aJo \jjy^aj li| c . JOJjf !j»£* (j Ip* 


_rr> _ 



j Olj i ol ^*a 1I i JUpI ^ till 0 1 4 j 1 ,*Jil Oli 4^1aJl l^-^* 


4 ^ ^ t ) oljJ-^l jl oli jjl^l cJ^ jIaJIj Jj^JI 

Jb JL>J 4 jj+Sz.*,~A l|J| l>Jb dJUb c-^J^I SJlPli 0} .(Mi <3^-^ J III 
y*^l till jfj 4 JjjlJJ l^jJL* liL*4 jl Ljajl ^jJl^iJJ . j*-r^/ ( ^ > “ Ol^* 

JtfLa* ijliC Oj£j 4 IfJp ^ ^1 4 {£ J >- 1 Ajj~j ^ili U* *5*^ a*~ ^ Ij 

<«*J 4 1>Ia^[ : Uiajl Jjl/JI ji— ^ 

« , * . 

4^ 1^* Ol 4 A ++&j} 

& * i 

(Jp frill (^iJl ui^jj^-il^ 0& cA+^JsIl ^a!! (jtfcpl 

oIpU jil^Jlj a*jLL- <!*>%£* aij . 5jJ-l a^I^sJI AjjiiJ^ a^JLaJI O^IaII 

« 

O^Ia* £* <j\LswNl As^O^ 4 A^^Ja l l Ol;jJ;Kjj-Lil ^ilC ^IsjJ 

1(^00 . 5jl ^i-l ^jA lij>%lA -kjl f$* c ( 4 4 cjl^r ) A_*_>- ^4 

JjLrrf j -^* 7 «-*bx^ <J* Jr^l 4 T * * jJ °T • * a>-jJj c^UwJl 
Lilian ol>*iill oJift 01 ^Jp Sj^p . L~JIp jl ^Uiill jl 4 UUJL-uj 

LJU^JI a* 0>)I Oli ULorl 

1*1* U^j (J l^Jj J j/uU (^ j^wl l Ltull ^p iLlill a-O^aJIj . a^-jJj^I 

. olj-^»Nl aJU 

Jj^Jl jSLiJ olpj ^ C->»^ A^jSy C-^IP Jp Uajl Aj^WI 0-1a JUIajj 

4>*J -(^Ji^) J^j' j' (y^*) VW^ >\y j!^. 

Jajl^ ^/a^J j-w? Aj^-ia*JI il^ll ^jP ^li' ^1 

l)1 ajI^*Ij A«^3f ^Jl>J^ ^ yf ol Uijj . p->*AJl -1^1^ (0^ 

# * * > 

LL~* Sapropiles U-l ^JJ fL-jfl J>-ij Ji t Ol^Jl Ja*i ,j i£*y. 

oUcu* 


*1 ^ I Smi- - “ ^ I ^ 4 1 ^* ^ i wj 1 <j| 

JJl/ jikiJU V^* J 51 - °^' S JD J s A i/ 51 i/y a *4^ JI J* 


_rrr _ 



<j ‘ ^ ‘ f -** 4lr^' 0l J^»«JI . Jj/AJ 

. ^Jl LA-1 j£Lii iJLjJ ^iL. A"ir> 

t jjj^Ji ij.i)a~j jji ^ . ^»n sjjm 

^p ULU LjI ^dl aJ^p^AJI 4j J& j f,LJLJt 1>JL 

Ijy^au c^LaJIjP oUJl^J oUc ^ 1 4 oUy^l dJlft ^ cJLa>- AaJ . 

^ £e-~yiJi lJUbj . Cj\jyj^^J*h\ jSLiJ l^iwy 1^->W— _AJ 4 0 

olj^Ji J CjJ 4 *Xa3j c ^yyr 

<Ltt JUp! Sop Jp o^Uj iJL*- (b^) ‘</ss^' 

'M • (£! •** c^LT J 1 ob^li £U^ 1 ) 

^ljap| 4 U* 3 ^ oUjjflt- A^^oaJI ^t^il £• L^IpIaIj 4 OLj^JI oJlA 

O-^-j pl^AI ^P (J^aC ^J-***Ji ^ Qj L «, jaw“M o-i-A l) 1 o flj «., /a *b 

4jJlp aL* AA ji ^i^Ji cUaiJl I Jut jjy JL^b • 

Ji 4 jUaJJl <J>JU iJljJj hydrolyse 4-1^1 4 <^JJ1 J| 


4 SJUtLiw* j li 
j' 4 u~*~ a A 


I IJUjIj jJ. JjjlJl L t w» ^jP 4jjP^Jl Aj^iaJl o-i-Aj 

4-j^py £• LjjJiJ ojj^d 

— V*JLK **!$■* 4 y\£l\ «Ljil OjS} 4 


. ( U 0 ) 4 JjLr^ ^JL^* 


_rrr_ 




• ( j»'^ — \ > « 


_rr i _ 





4jU*yii1 jywaJl _ VII 


JlW I 4 Apl^U Ajyfi r ^t,\ Agjltf t *jAi\ ^3) * ^ i^* 

4^LL^jjiil ^p ^tpA oLLm*»j> jl>»>“l jl ^**15^ < jp 

c ObJ^J 2>J*J A-Xy jl^m>-l) S^a*^ uL> jl c 4^%JaP LLaj SJl^ 

0*>L£LiJ jp ojLp ^1 -ili^ c (£j ...iJU-iJI LJLyl oLL*y 

( J*ub L*wy oIa-^jaII iibJl { j^\^\3 ( jp aj^jU 


Jp^I ^-b/JI J^U oLL-^Jl oJub ci£-iJ : *i4Wii\ Uu)\ o\a-i> 

^l£il JLic^ . j^*JI JJU jA <^j SjLaII XJbjJl 2i U~t ^Jp c (JwjjNIj 

. Jlj b-j>- y j XjIp c * y>y y 

. t^ys oli-^XJI ^ /vi ^y>- 1 aLp ^Lj ^i!I c c^yXI oli-w-ji ULpI^ 
l^iai Q j\jZt 5^*-^ oL-j>C0 ^U^ji ^bSj OjU ^ l>^ 

Cuc-Nt (*Op 01 . oLL-yJi ili v i 9^j: f Y J1 > ^ 

• <Jb j4^* ^Jp ^a^oj 

{ y l^j o^i t 4^LL^jLii i ^)l <Jl>- (ft 

oXa ^ JL?^jj t ^1 Lj . (^r^. «>- — ^Lm^aS"’ b*.** 

oljL-y I^IS Jl^. ^aj ^IjpU illr'^il b*iap UUi o*>L^-JUs)l 

^ jj ^ JLj^*^! cjapl c ^Li]l L^>iAAoaij t oUJj*XX oJUb 01 . 4 .>aaJIS^ 

O^- 1 *!^ i £yjy)l\ OLL^i ^1 4j)jiL>Mji&\ 4^-sA*Jl ^v^L*Vl >• (^XJ\ ( j^LiJl 

t & 

cHr^ ^ oLjj-^j ^-15" oLi^S" jobj £j\a ia-A-j c 6jjJu c ji>-Nl IX> 
<^XJI Ja-^JI 01 . ^J^Jl ^LflA^i fcljapl ; ®W^ 4 



. JUi-Jij A-fyJl 0 cr^J Ji ( # ) 


^rro _ 



» * 


»Jj k Jli»l j}j c y» <~Jl> Tj&i JIJ—Jl 

? *JUr*Vl j, cj$\ j& 

oL^-l JaJIyJ* J S*j oI^jAj ^jP c dJ-d 4 <^“U 

. ( y* d£-5^ oU^S^ o^i oJlS^ 

dis* d.« > » *j0^~ 

jLJl jU-I Gulf-Stream ^JLiLt jlj jl cJ^iyu Morues ^,-oUJi 

jr* (Jp Oldl^Jl jv jjl^ eil \i*y* A-JaaJI jl>*Jt ^ ^ 

J1 tf*p Ji 4>^l J vJlu jli c^lii! 3jl>l oV ^P S/Apj . ( %Ul 
4 i-CJLill jl>«J\j jLco U^i 4 l^dp JbjJ jl t ^JUJl 

. IpUa; J ^ <*-li ajjly OlpUaiil 

J-ju ^1 ^yiil iJUr-lT ^UJI dibr-Sfl IJu oU \jJ-\ dJbr fly 

cM <y **~)J** 'Jjfc ^ Ji vJu-A3 4^* J-* J* 

jj^L* ^*l£il oJla jl JjiJt I^pIU^I jli . ^UJi Jp 

. oit^->- y ul*^ ir ji 41 *** 


^ i^l*, U)> Jls* 4 ^S> j'j-A cM : i'V^ 0 \i-*> 

lf^ oU->y j4^ d - « > - t ( > > *\ (^^l^Jl 

^ * 
jlj-Jj l*i> jli 4 4 >Ip Ojj-AJJ . LJlp 4 i^yw? 

OL>Jl iJ^t j-S’TyJI Jaii J^JUjC-w-oj C 0 j\^-l ^ jUa> aAjS' Llp 


4 jU 5 " Llp 


Agulhas jjp JjLL-y ol/j^ vjuy t Bonne Esperance ^UaJl 0^ J1 ( ^ ) 

* — * * "~ 

. Ja>- LjI Ijl^ Ijl^ i JujndLl 1 jLJ <-J . )y^dX> j iiJjLy t Bank 


_rrn_ 




(^AJl JuJLiJi l jJ£’\d\ j ji <*jj /wj 31 ^ 

.(UV j£i)<ikU jjfc 



. G\i-.yfc\ jl&l \ > -v 



. (F. Cornet) «Ciply» ^ v#r -nv 


olo c jl>fc>-ij JL*} o \ a^ 

d*. <JL*^ t3 jj . 4 ^LLwm^ 

O'&j^' ^PJJ o^L^jSlII dJUJLi ^J^JI CjIwLwAP lf£* 

j A-nil^Jl c <-Jj5^JUJt <JL» jl5>>Nt j i ^aa L%~* J C-JKj .Coquins 
LIaj qa ajlISvj Lj ^oj ^LL^i olo OlaJg ^^ jo , ^ c3^* <^>ypr 

j) */.oo ^1 V A ^ oli^iJl; ©Up ^ 4-s^U^) 

• ( (^M c? 


_rrv 



4 o^Lp Isa oLi-^jA)t I 0\iu^ 

. < ~ 0> ^' ^ ) <Olj-kAP 5Jl^ Lajlj <J^\jL^a 11 4-i OjS^J 


jd*>3 (U*J' tyj^h 0£>' ) ViJ^i JL*- <j L$i:>La; : *~*j\a* 0 \La^ 
CjLpIaJ* ol j oLjIjJLJ ^4 ^ C.*»»***i*,ll; <W?liLl 4Jw>wv«Ji 


^Ua-^i ^ S-Jcen de Laurs 

i I 



J* rPT — ^ A J ^ 

. (B.Gfcze) 


^J^Jl OUv-ji ^Jp 4 j^P 

Ol/ 2LJU. 

a* c/ 1 ^ 

oi £s\^s\ 

J* /.V* J*-j 1® J1 IaUp 
Jli t ( _ r ~L^Jl oLjL-j» 

Cv. ^jlri oU-«jaH* >>*-s<aJl 
Oj-Ui 01 jjf- . ‘/To j 'l o 


^■jLL — ^aM o JLA ^ ‘ ~*j ^ 
t l,U olLv._ji]i (J,! oVi.—j SiLiJl l^jL-i j! vity 

AT J1 W~* ^ Oj® J-V. IT CJ* ijSA^ Jifl iL\i V/ - 



JjJLiJI ^ 
cT^' 


oL«->y : ^*js£ C-j^Njum^ 


\^\ ^P 4 ^j*j£S\ <j jLja.w.1 ittb? oL;lvaP ^Jp SjJtJ-l 

(OJli^T ^ C^LL^aJI ^a J ill C^\«> a ■» > ■ ^Jp 


‘ ( (*^r^ ) ObjlJa»)l oUi-i^* y C*-i-->£l /l ( \ ) 

l jjiy . vZjI A~*jt jiy ' cil > "~‘ ' ^ 4^wj«Jall (Jl* mim^i ( T ) 

. i-T^j oUu^aJt 4 )y-£. y * +■ £ -. 


Y* Y* k 



oLLl 0^** Ol uJJi . ^UaP L * ijij jfo A 

i ys\2j\ £• JaJba£ oLjUii ^y* LjaUul C..«*jl^Jl ^ ^|>»JLj c)l 

* * * > , 
jl j-^P Liul aOJUJI ^Ji^lxSl oU^n* £>j 4 Cavcmicoles A^ApOl 

AjL^JL clol ^ft 4 A«<.i<a .»^-1 aLLL) 4 j^1a!> jl^ll aJLft ^ ^g>» Jau* 

S JU-^JJ! j_£jCj IJUh . Cj^yll ^UlpI 

jJUj ^Jl 4 ( dJjHtli! Cj\ji^\ ) aJL_*1jJI SjVj <j i«j£"llll O^LjJI Aj;jL»Jl 

. Ij^UL* AJ^** *» »* ^UaP ^P 


iuJbJL^-f jj^waJl _ VIII 


C-»L*l>i5^ LiL**!**! aj~u Jbi-1 jjs^ai\ <J lift 

jl i J j~» Jj Jl>- Ol*l>- p— *I j c-iyo ^lll jJJj i oIaUM aJLft { jy> 4 *Aj J>- 

^*^4 oly^ aJLP ^Jp a^U C.-«.~.l oL«liLl a.ift} . W>jj 

• (£1 • • • c c &J-?* ) 

OLj j* ji (J/* <■ jXj ^ tj*-il^ 

<L^UM 4j>wmJ 1 lp> jl>o l^jJLS" ol ^-l*j LjI^ 4 Jb jJ-I jl***SjI liL>-l aJ 

4 


^ 4 AjJ_JLa!I oJLft oXaV 1 

t**j \ 1 1 ■>. r. ^ <*!•>! 3 V - -— ^ Jwjl <Z.~£" 4 

OLJ J^\ ^ lflS*'lc-' A jLt 4l~;>- 4 

\^ Aj^'v^Iaj AiLo Ay>wA*) L^ali»i 4 Ajj-^a-J ^1^ 4 A-SJj^l^Jl 

* * 

ei^ U Ulpj . O^ySj 


^3>Jji J^LiJ iS^ Ijf 4 4l-JU-iL ayli4 oLj y-Jt 

. oLj Jl a^JLa C-^- a^x-^ O^jL Ol^iaj ^‘iUI 


_rr^_ 



ijriM (J* j»\^ 0\*\s*- 

t^JuJ i^.. .>■ t ^J^Jl ^»j3*-UI ^LUl ajj JJ buot^ liliai 

. yJl LLjw? oU.jall 

i£j£ £**>- ^-iji — U^J*" J >1 * Cj^y^ jzf c&. 

vl-?- — ^y~*y — ^y. c/y - ‘ v> 4 -' Jb '— -^ a 4 

« 

UW^-' Jd*** Ul» jsh*0 j-Xp^a lj^>\lt- Jp j^sJifl <^!j£ 

. Metz y~A 4±JS j_c <^iJl ^ 


t JbJbM aJj l^i A-m-J^" jy>%^> < -jbcJ OLftJa C^x 

C — . |j\£Urfi ^ Cfcj^A^ • V*!^ **?■■ *** ^ 

j! Jail- 1 ^Jp olii-iaJI oJ-ft C?^ v-JUj jl j-Xjjj • *\ 

^ a_S^Lwm»J 1 ^*1 • Lj 5 <*lA < 5 ; J aH 4 

• tj f ' * J ^ 


oU j-* iJLP; j^o t minette c..y.« Uaul ^JOj c IfJ zyr^ ^UM dj£jj 

JjOs-j C~jUJ>' ^ J-li £• C-JU-ii JA 

ij* LAs*^ ^1 ^ *d' j^'b • W*^ V=* , --4»^b 1 ‘^-4)^3 

4 — ~*JapVl i — yill 4 . ..-: l'j . |^J — *il J — jJtJ-( 'j* ’/ 1 • j| f • 4 _ ; ...».i 


Jii t i|/t oljU J*i< otS^-l, Olyklt Ol aJ *iLi V If, 

c y-*& cil • OL*UM o J-fc j c ^ 0 « « *' 

+ + 

l LjiU 4j JbJL>- ^^Ma7 |1^ c <U— J^" AjIjJI J C— oL5 j ~ Jl oJUb d)U 

jtj IjjulpI ^ujjj^ ji js- . s i » < r ^*j 

OU t ^>»l J-* C 4j-bd>“ aJUjj / j\ kfjjjjS* J-^/b CjK" OL5 y-Jl 

{£j*r Ci'J- A ) oLj J l oJa 

• SrO-*^* bSull 


_rt * _ 



**r cj oVjUi) IjIaJI 

. LlL«jcLM^f UjIp 4 ^*jjl iL^t £j1aJ ; ju« 1/ i 

++&>\ 1^1 Jj dtjm^^W 4 o«xa Vi** V j i 4 jl^ . 1 )i> *xi^ 

^*wmJLI 

. ^*-JaJl Jlc^ oii^i L* 

jikj JbJbMi . JbJli-l Lio* <L*a$ (j^vSsJl oUUM dJUb <L.Jaij 

aJLmJLmJI (6-V U" 4 LS^ b - 


_r i > _ 






AJ aijjaU 

Les Roches Cristallophylliennes et le Mltamorphisme 


0 0 0 

Oi*JLj 5jijl-> UjI^ ^iJI jjp^a Jl ^fy Cj£ 

( a^\jm}\ jy>%^ai\ otjli ^a) Oljli ^ Sayil 

( jjP <aLs^ t jl i>uU A giaj j*£* Oliljsu 

• ^ 

Ojj 1 *A (^1 i AJj^L - ■'^ j t i, - * tf liA 4 I a> i ./mat J ? 

Jl\ jj **» -/> L (J^lnli lift l*A-to ( 1)1 . 45j^Saj 

OLL>U,lail l^jtf jjlli jl jUajJl a~~s£j gjjJl ^L^/aiNi jjLaj N 

. jjadl J* Jp ^i3lj 4 4jy£j 

Ji l^u-i li} 4 jt C« * »*A aJoa! UL>-t jy^ti\ ojjfc Jp jLU*j 

. aUUCmJ aJsLa! 4 LfriAO* 

: i— J, ^ilf Aj^j (_— o- « jj» £*— j 0^0 oi j£fj 

r * * ^ ^ 

Ipi c-i Ji otjJUJI uL> (1)1 (^1 4 granoblastique 4y»P^ Amm^* 4 ^L> c.~Jl yJI 
oL>- IfJ jjll ^^Ji. U^iP t Poecilitiquc 4ydL«jjy t iiAiJl Jj^i* 


•c 


UsaII • 


Cr^ 9 


_rtr_ 



oljli dJL* oljli Ol LU jl JLa]j 

‘ ‘ ( O^ir* ) ‘ u>*s?)* ‘ uy~%L & ‘ 4 >«*•' ‘ ^4* ‘ ‘ j/* : W-—* 

t A-pliJiVi jywdl ^ aJj' Jjp OtjliJI J*£y . ( ) ^ijf- 

Ojj . 4 C - >» ~' S" 4 t *— ’J>^e<fl <• 4 (3^* 4 '—■4)4^" • V* 

Oj^)4!j - 0) (J-i j* j** aj ji jjswJ' «i> 4 Jp J-b) £-Wy lj>-J 

01 * *--£ ^ Jji^i y y 4 4 yLiJ t C --4 

4 4 ^ jJJ 1^-3 4^1) 4 OjjU IjXP J\i otjji 

4 c~j# ) oUU. L*-3 4 4 4 c^LJUL* 

y f^y JiM if~ 4 y £ y' oi^iiJi oAa y*< yjjj . ( c~*iU 

OUp^sM jl Porphyroblastes CsUfjcM germination 

. oybliaJt i^liJj^l jj>^ai\ Ol;jiJ ^aj Phlnoblastes SjjLlt 


>y*y- j 

x 



s ", — U I j^->4 it 

• ^4y ‘ ‘j/ j* ‘ b-Jj 

! • . tl* I • 


^>wsAil oAA l)^^J L+_* . I^W»J 4 qLLaj 4 Jj 

!■ LmAUA^I^A^ jl LmAajLiP A 1 Aj [ 

Nj ^ ^ 





=y rJUN 


i 


4_JjJg LpUiyl oljliJt aJ Jo^\j jA \ ^#j\iii\ 

OlfUaj A3 ^LLa LiyA^>- 4 jjl)j1Ij A^Lili oliUaJU £ 

If" 4 j-aLxH aJj L-Jjij aJjUii* oL-4p ^ jjA c-b^ 

* / ^ J . 

j*w<l 4j-LiP 4 j>- Ij ./allj . _/*) , w , -X^ tjt *4li t ( \ ) 

(jl l j ,^)\ <«.a.» JLP ( Ls^2j 1 * AC.\ -^11 • i_ ji iw-Ot^ 1 ~~ 4 

. frl^>waii iljjZ' **pr\*rj OliUx) 


_ri t _ 



l»l . A-J jjk* ^ jjk* Ail 3*^~3 <jl^“l ^A 

aj\££ c 4 jL^x31 oJl^ j^\jj»i\ <Ju aJja! t ^Jaj cl^Ai 

.(II jlcm J^)^l>Jll^^il^ii 

t tc^UJiw* t^LJL? : i^yJi olj-Uil ilLaj 

J* -^1—j ‘£1 • • - uy*^3L& 4 4 0>**- <* c-JU 4 c-~JU c uJUjy 

Ail jjp 4 jt j* L* 

jl lftJ>*jJ aJ l^-il J&ryj . U<ajl ^ Cp^ 

jl ^^oUiJl £l^l a Ul . cU^Jl £> i-Sil^i* 

C^y= <■ JlA^ ^ (J* 4 (*^' ^L^l Jf^J 

■ ( LJUaji ) £**>U' C ^ » g . t3 l jUai ^ 0^>-j J^j 4 (^^Jj cpL^Lj 

oli a*^U^ ^oUjJt I^Li^il ^-oLjJI Ul 

jl L 0r^ ; ' l ^ • *^~t*L* ^JUlmmwJI ^jl i, i~j^q-^^5k-1I 4 { c ^ Ui , 1 1 

<£j3-bp\ ^L^al' J> J**>3 • W - r i^ j' 

4\M j£-i ) gneiss oeill& ^Up 4 a*>-^j j£LiJI ^ aJjIUi* 

gneiss ipO* ^ L5 -^ll £^Jl J| 4_JI oi^ aJJLU (VI 

. glanduieux 


0^>«JL« c ^U-saSI aAp ^I^mJI jyb 4 a^pU a*>- ji ^ y iJLaj 

aIi^JI ^3 j>w*^ 4 ^i^i < >"illl ^a ^^Lj^-JI ^jA o^JUl aj^j U yu 


4 ^ c5^' lII <-1^ <£> 3 ^ ^ ^ -i -M " j i. w i^N^hLi * ^maU\^A»\ 

: aJIiSI oljiiJl ^>-j Jp a . j . ^ j s^’ Ajlpy; 

• JL/*J ^s 4 a 4 iy 



_rto_ 



^e- OljiiJl o-i* 4 Oj— ■Sjjo 

. <uli J^A 

* 

*J ^U^aJl ij>-j ‘ JtA^ Cr*~~i <^' i - - ^ ~ j ' ^ ( 

• a^< J 1 1 / 

^ • K< (, 

<Jl 1*^4 <■ ( *i* C— 

^ li| . ( III t \ \ ^ J^-i ) Oj-b jt £• ISL* JJj I 

iyry j 1 -*Za jy**ai\ tl* J& i*y . C _jl 

£ f £ £ 

jl C^jJ^r) £jLi~ 1\ *y*-y J 1 4 jt OjJ^jll - 

J^***£ i£y^ • ( OUjSjjip ) ^^saSI jl ( 


°“Li^ -J-Aij 

^ < c * -*** 

U-upj . Jp jl J* c£>^= ^ <oi . c ^ . ^^ 3jo 

* « < ^ ^ 

A* < **^~ <, <J ll J^***££ 

- ( IV c > > -I j^> 0 ^ 64^1 

t j' C-«pl£-i ^ ^y 

JJ ^ -Xij la?;. t i^jLli. * — *LJ1 4_^J <Jj a^gji* jAj 

f « 

4 jJJji ol: A^u^Sjjo JJ 9 ^ 9 '^yj • £-waj £ jliil JJ U jL-Jl 

* # 
j^->«-^Ji dJ^-Aj . C-i>w» lit J| j-C J^-~° 

* . $ 

^ j* <» \i2.MA L»«w* 4 1*XA L^P^ty 1 Ji ^ 4 

* **jy^\ yfi 


'^W’-'j JlA' i^r 4 Jsi* y i£y£- ^-i)j^~ /* ^ ■•■ : •'“ y*5 '■ C..«.. Aj ^j^ 

• Ul^jjy (^ jL ‘ C-i^L* Jp 

jl A^-U j;j->w3 . C... r ,^w. ji C- 

. ^j^-J' y>I' J ( ~'-i ) cSjij^- l _r-*J> <j I *j r ii>- 


_rn_ 









/ 








Jfisg 

■ ■ ^ ^ %\ 
v-'' I 



n 




¥$* 





v / «i 
<2 >’ 










UgZjk ZZZssz 

Wy*J*W'- 

Mftrv 


n: 
-v' 









■* ^*t 

^;v 4 

>■* 3 ^ 

5, v >1 


c.taj*-Jl oliliaJi : ( ^s*l» jt-xJ ) <«iai 1 1 . Aajj^N ja \ 

ii^ C .J ^ i£j+*r ‘ HI ■ <J <J-*j 4 II . — jy JaJiU 4 l£Al ^A 

UL^-l jJLl ^y* JJi ^ ^a frlrjagJl c -U'SJjja Jj—a^ c.b^-Jt oliliaJl : *-4^4 Jj^-LLj 

o'* ^ ^ : c-ssfji £*1 ^ j- 5 j ^ 1 1 v . ( ) 

Jft-^J) (JfNl 4^ (^jy*L^li ^t-Jfl-1* C..« w * tV . ( C-JjLi/»jl ) j*A>-\ 

‘ |J -^ e/* C-JUaI y-4^- 4 VII . ( j^Sj ) J* 4 VI . ( ^-aJ* 

4^ C— £j\ U>- 1 1 J JlA ^ (Oj^) C-5 7 UJu>* t VIII . ( \ j £ k ,,a ;l l ) 


) (^A,-U-- £ . £ V " ^ ) 









yip ^ jdi jiiaJi yk <a c. : i,un 

• 0—l~plllj c c £-* £■**£ 

X 

\ 

C&i <• ^ 4 < 3 j^' Js^ j* ' 2 ?^^ 

L£y* • o«^/r^ <Jy ^ oL>- c^.*^yu^w <ul <Jp <*ij*> 

ty. J “^ 1 ^Mb • k>^ 5:>L * J 1 ui*~*r C-^wJlj J-A' 'M V 

-U 4 ^b ^Cwrburt i^^SUl djif li C~*A 

£• ^AJJLJIj J-^b cC ^yj' J* <£j^* c ^yiJ l 

^ — (Jss^ c3 c C.* jl ^}j£+jjS' ji U>wJl jpy^" *— ^b - 

• l^Lk^tJLkJ 


•■ • •• 


oljli ^ g«— ; oli jj>w> :Vj£ 

^ i i 

U^* «bti>tp *A? Li • d*ApL*£«^ ^P^CkSL *o > Ai^ jl jj^* 

« « * * * 
-i ) v^j)_pJjl jl ja <Ay ip**e *»*! J S' O' jL»i Jp ' « -* ; « 

.(V t m j£i)(yUi* 


OUUaj <_JiJv* ( 4 j>»-nP I O i h i»i m > »&V C Ci 

Ijpj . C . . ; A L a L » ^ fr' ’I < *« i l^j* -^■‘ ' 1 ^r *1 ?r* 4 U..y«>)'^ 

O&ll* ,' 0 *— ~“ ' ■*■ - * * * 1 •' •" 


*-Z)aiA j t Cj 4_Jb4-'jJI t_J*i/l (j *_JLi ^>«-aSI 


•e* 






til 


^j^AA C AXj L .~« *—■■»« - ' 'S'* ^ JjjL A ^A y i^Jti ^ A 

®xr^ c^j ‘ ju^' «jb^* r u j) J**^' r 1 ^’ r^** 4 -? 1 £-~^. 

• O^/y-wJ' ^ J* ( ^1 . • . y 
* 

• y* y^UU< 0 >>wlA' oN^JI 

yiyi jb>«>-^' 0 --^ Ljc g^jp l« j^j o' 


_r ia_ 



■j jlt* <y > ~ t ^y y (dJ-i) 

J oJjb Jlt* I u-i^Utfuj . oIpI yaJl Cj^L* 4»,«JL w*W oi^^jr 

Jv»i ^ _/•})' aJ* ^ . iiysi.1 yjJ' 

jy^ 9 £* LUU Oj>J l^li c Sy^ 


<4 J* M 0\xS** 

JjjjL jl olxjU> 4 -j^.mJ Ot ^£x L* £* aa + j+za jL^Nl ^Ji-I 

<^r* (J^ <J^ <j* *hy* y) ^y lx£*j . **jy* 


* « * ^ 
lx*j . U^xj l^dl>»i«^l J-ij ^jA f^\ $ *»i ii n -i^inn ^ Ix^ 1^. Up 


<U^ ^Jp j^o U 1^£5^ 4 oOpUII < j-jUp 01 UIp <3^ *j! jjp c c-jU 

U*^ 1^1 jl ^Jty~£- j£> JSs^io IjJj ^-X <il jX*y <~J\y j^w* £* 

01 jX* .(VIII j VII c > ^ j£i) ( j>l jW^I 0>J CJUv) 

jXcj 4 0^-j~Jt £ij£ j* igjjli <J A£ JA >->yufi ai^T jAj £ 

<mm ■ (J» i (—■■■.>■*».»** J»| ^-X (1)1 L. | > « ** « * m 


<Jp t oliLLJl £• 3 ^ls>Li>* <, v-L-1 yj *yrj Uijl ^^Xj 

* « # * 

^upj cJ^a> 1 t(c^Ui/ jt ji^Ip ^ oL>) Oi 2 ^ 

. L^jXj jl C-orjl^ol £• Jj-***' 

< # 
c AXJliJl l. 1 *^a:)l ^jbU* <j j^iaJ Jj o Ji|5^ 3JL*K^ 4 j^i* 1 ^ 0j 

C-Jj^p 4 l^Xpli ^ 4 <IvS> ^Jp O^J 4 <y~j jiil AJjS^il ils^Jl J 

4 eJVt JL*^ 4 ^lil jkLdl (J i^»l% 4 UIp jL^^l 

Jj . 4j*\j j£* OlXa n . l l : ./27t <JLjaJl £ JjlJ xi OliLJl 

<j ^LxJl lyrj ^}) ^ i>*Ul J%p y»^!l 4 Uajl l)L>-V1 

. 0) iiUsJJ\ OliUai 


aIajJ Olj^S^“^y i ( (J-jUp ) <-— uJlrf ( C-Jl ) ^Luh) 1 4w.;] a > Oj-UP ( ^ ) 

Jj-Lll jA\n 1 1 OJlij . (Meso cl cata) ^ia— jil i-— JL l^L-i 

* ( JAP Oi— SjjOj J^X*1 ^Upj^-JJ t OJl> 


— rt^_ 



aijjsLi a^jU \ Ll* _ ii 


Sjjli oU^- JJ ^ 

5;^l J*** UJ d-L$£* £sij£ iL>JJ^ jl ^^jCj . ^ jt dJjJjr- 

. ( A-Oi^ 4JUtI^I ) <£~>\£s*a Jbtf b jl t ( aJU^-1 ) 


Dynamomltamor phisme 4 ^-aLo aUmuJ _ I 


<J jl^J ^ c ^j— <J^-*^1 jl Lilli a^LjjlII Aj^Jai oLiJ 

K* * 

jjly <olp|j , Afj^jlll Ajj^LJI j^>«-s«aJi L^* jfc+A+A j 

4^1 i JL>JJ ajJ^il olybDaJb ^^JLxdl <aaJ^ 1I 5^1 JeywaJI ^^LaJI 
J=V a* ^ t/y ^l^jJjjV' f >^ Vs^JU^ 1 


• ^L^iJblb ^aO^j jj>w5 ^ C~jI^JI 

iJUsjyt i c OU-Sft lJLpI cj -ul ^ c cttbU j^l U* jb&l 

ilU^Jb/li t JL>- ^ ^Jp . ( a^* J> • v* ) c oj-£J i-j^LjjJl 

. jjJaiJl £* ^ Dalit JjjJ jLipNI <jyy Jl>-b *)J 

felp} OjJb ^lp 4-^ayiJl O^-W A-^^UjJDI aJU^iJ^U 


aJa a t v , - 1 *n v** t , o^* Cataclastique 1 Am*!! V iJl>^t J^LJ 

. dJjb Jbul ^jp aWjUL) C«JjL» 


4Jl>«jLw^yt ^p bLb^* ^ **— c > jjl) 

^ LfL!.;> a-j£jI£J,I oUjJUiit ob jj/Vl LJp <~^ryj ^it^bj . i^L-bjjbl 

0 ! l^l^>»b Olf 0|j c ^Jl c oiytlt JJ i^^LJl 

XS^Ub J-s<a^ Ot 4 ®j-£J JS^ ^jP Jj*-£j -bbi^Jl <LJ U A^iJy* djl^; iJ^- 


Ob^>|j obuli aJU^I d ^JjuL 4 At^i>w> ol;^. C 5j 

o<aa ^jA a l^oaoj li ^1^1 <i 2/* ^^jlp 

.ui^U 



• iJUeL^fl Jpj i aiJj 

4 3*it AjjjJJl j^>i^oJl pja*-* ^ 4 ^1 

o^ ^k>^ £* 4 -lai*> C-^* 4 J-tdl <j* cJj-^ ix*xi O^-J JJ>W? 

AJU^li-l oVj>Jl 4^1 aJI^vJU^I A**l^p jJLjj . Oljji*?- OjJb jl ^Ij-* 

i*>-\d\ oi* ^ AilSl* C-JlyJl ^ O-J/k ^1/r y iWai^l j^>w»Jl 

i—iL>.>t>;,^tj 4 {£ j>-\ O^UipI oLiWlj ^b^mJ . AjIaU d JL jL* 

. Oj^> ylt OjjLfiJ! JjL*I 4 jj-s^aJI J^>- 4 OjLs^I 4 4* Ailfr 4 a Ip aIImAmiI 


k: ^Ss^j ^!l ii^aJ! ^Jp c-jL^-L o!Api Lo-ui* jlaJ : j 4\2 \j> *ii\^cJ*i\ 

Aiap^kA d\j . ks* 4 -JUaJI^ cj ^LuX/ifl y 4j-^k ^> 4^* 4 U 

£- y^y C--5 j Ai-^l^-l jl 4 <! Ai-Lwli £• ^pliJU^I ^>waJl ^Lc oliUai 


^P^LaJ I dilplj 4 Lw-L-I 4 j^jaT^ aJL**P liU>-l C-JK^ d^o^Vi oJLfc jt 

AjU-^>j J^Jtil O^JUllI dJLA l ) j£jj . oJbJbf oijii JjyiJj 

^ « 

<>-y k^ 4 ^3^“' Uaj( <Jp 4 ( VrjU- aJUu^I ) 

^pliJjNl y%+#i\ Aa«J? ^Jp Ot 4il <3*^ 

y C^fl* y IjuI^J 4 J^>- 4 Jk>-^j Ol ^ *( 4*1^ I ^ aJU^I^I ) 

y*+p Ji 4 _j /I aJUI <Jj£j L* j JLaj A>w?k O^JbcJl \^3 

. ^UOiVl 

£• 3)kA-t jyb> 4 ^Sj$\ <J JjLJ Oji oV^>*ili d j> Ol 


oJul 4 -^LaS^\j 0 Jyw» Aa>-i t ^jSvjC 4 LjyiJ ^ai ^-JS^ <—li JjX jli 1-^Aj ( ^ ) 

* ( ^ 0 ^{^* - »r -;«■««■" ^jy««a^ll 4 ; -S lJ jl t j y ** 'I 

. ( ^ A 1 V ) j^J o JL* <Jjy Jywj 4 jC J i ^ c i-3^l>-j <JL>-I J ^j-* 4 a-Lfc 

^i*ll ocjK'i aUmsJ^IU aI&Jjji 4 Ay\^S olyilt a^Uc oUaXA^ jIN . »^» ^kil 

. ( > A i A i*Li TT 4 *lAo^ TT*l JLU L^b 


_roN _ 



If^l jl jj3 Ji oU Ob Uip 4 <ijJb jl ObJLnf 

* 

• ( ) ObJuJll JJ qa jj>9^ai\ cJL>ol oJbJL>- -j*Up Ob^bf a>» Aj 



5J / t \ . £ j-ijj; ^Jai* i 4-^jJja*- iiai^ t a t jJjjT <JU»Sm»1 i I . g^VJV — . \ Y * j£-i» 

i t . ^ — : •* <• T . £*-• gyUaP C-~ij C— --5- t Y . C*)jJ-Ail Ob 

• ( J*» u ) <A» c—** 

iJU&JI .- Jl yjl ^li -Up JajLi Ji£ . J'u^y c J'y j^jy* t ^I^Ij aJUuu-I t II 

. 0...-/J' iiucu.i ctfu jit j «*uai J>>i4 * j-u-p ji j^ui 

<^jLa*) 1 C^gJtJI aJUw^I J «JL^ Jji/I i3U0 ^-jJl* Jb* iltjbj 

^ 0^ c/'JU^b 1 (I 4 ^ • <3^-* ) (<j*b^ ) <->-b jj t ( C. ~ ~~V ) 

. £j*\j ^ c-jt> job c 

* # 

OliUaJ S ----- -i cU jJlA' {** ^ J;blP^ 

0 -LAj , t," ilj 4^-j qjA C 4>m— 4 4-tt^U 4 


_tot_ 


Cs IjUJl oJUb ^ ilU 

• ^ {^JLaP 1 ** ^ ^ AoL*jJI O . . Wj. .t«ll A^*J* jjy 4 QjyA+^9 OjI'AaAP' 

JJlA' O'* cil <— -syri^a^ >2-Sj 

^li c a*^UM aJLA-I ^ $ aJ^a!1 ^ (^j^a-5» N 

• JL/y t Oj^jS" 4 C-jJjJAJi c t\sy* l^w* ^Ij 

. l/*^ <^b* J* ^ V^' >^y 

j^>wa5i ojyft ^)Lw^Jt l>w?b j j k y 

. i^i oU^f bull Nl UJ ^jJb^N ^Jl ^3 juN yUa-Nl 

If-i IT <• uJJi ^ -^1 <J1 Ol jS^jc ilUw^/l Ot j^p 

4yJfrJl <Jl*^“ (J C.. ■» 7 A~*L*I OL»[|i 4 ^ J 

C~Jl> 0 * 4 jiUU oJua ^ jU ^jyio .(II 4 ^ T * 

4 A*Aj A~J£~ J^H-A :yry -Up 4 4^^ £-*Wl o^U-l OJj Ajlj ^" jy*~*3 

jjp*+sai\ Oj£j 4 ( j^y^Jj^ i^^f: <*&\£-. ) Oljli 

•! s. i. ^ s-.-.iQ i 

7 «• «• * «• 

> yaJ ybj 4 UUb 1 y»| oJjb aJU-Ij Ja>-^j . aJ yi j^i-a Jj 4 ( 

J^A>- c£«^ 1/ 4 j^y?r%J jjjb^ £f i A^-U^ bjLP** V 

yiJl 4^1 a^I l)1 4 a 3U-I oJUb j JjjiJt Lu^jCj . ^^wLi 

J-^>- Ji ( 


4 IJl^aj .A-^li 1 ! < 1 \>clJ$\j J^->JLl Ljajl aLU ^ j>-\ jy^> liLfc 

Jj_>UiN 4 J\ jy^a}\ Ail jS> 4 jl>*>-VU 

*yry. £*-^sU La^jJI <> <^y ol^l (J i>*AU 

L*-J LplixNl jj>»^li 4 ^-^aJI jJpj . Ol^ii 4 ^^JLJI 

. yip ojl^ 4 JJ JA A^U l^V ^ *1 C jJkJ* 

W dj&V i^y y^> j>J* *>j£\ aJUw^I d\ J1 l^t ^aij 


_r*r_ 



<J t* JSj . isyry ^ ol}U)l jl ij t a*>I olS 

c C-JjU jyli jAjA jlj-J-l J \y^~ j* C-*iJI {j* ly^£ y*^l 

jyLi c-*jl>Jl 4-t^i U Jl >jh\ Jo-b s**-)) c^>\yi\ Jj^j 

• £1 • • • 

tLij-SaJ j> ii-JL- vju^j Jp LjI juJ : *>\^\ *i\>cJi\ 

JUwJi/l IfrlOu (J 1-Jbl viliM tiijyil ijjjLII jj»w*a)l; tlf^l* ^ySJLfi 
Ol^isP £-iaj Jp Sfj «JL» 01 jjP . £jlijil iiiJ-'jb ^P £li <^JJl 

jaj Jl £* ijjLLJLi <Lli cAe-j+j £ LaJJa* ^Ja«j 01 Oji t jbNl ^ oil* ^s*» jl 

. >&i o^T 5jlp Ji uu-i i^Ur- j-*»; ^)i sjJ-i a^i 5^1 

P 

C 4 S^>Nl oJyft (J 4 *J*3 Oli c IA* 

11 saII UL>-I ^i>-j 4 i^-jAll} 4 c.- « *4 4, ^.ll^ 


oLj^j ) j[ icoi oUj->) <j^Lr^ cil 

<p 

£Jl»- i iJLJ-l Maures jjll ibS” obJ^I^P <. r ^Lp J 

t(*^JI C-~-iJI J oLqJLj t J^UJI eJNl ^Up J 0*Nl£Jl 

^ « # # 
jj>waJl oJLfc d j-ft 4 ^>-1 ^ja 4 C-*£j j l Aili ^ 

4 ( £1 • • • C.^~~*l£w» t ^wLp ) ^a^a^-I C. ^ a ^Jl V Lc 4 Aij^l 

^ l^i; ^jij 4iJJa> i)U*i^\j A^jj--*; y«j Jj-* 1 V^* 

4mX*jIjP j (JLs^JjI ^P Lwl^ Q » <***1 j^>t */a\\ Oijj^ Ol . aJI^ 

j\j jl 4 jL>-^/l » IpI j LApj c ilUwLo^Al S^iLll lJL^Jl! UjLipI 

jjju a^m\> c^lS^Lc^ ajc^LJ>» cIj l>- L**4 v* ^p oIp| ajCJuII J\ 

<~a y . c-*> SJL^pl ) ^-4J>xJl J-^P ^J-ja-AJ jjlliij c aJL*— aJl ^11 4JL>-IJb» 

. ^■UsaJI ijjiiail ^ L* Uy 5^-5"" oL*5" <w*i>- c ( 

jl ja JjuI C-JlyJI jl c • V y' i J*** Jr*l3 

ijyj . oJuL aJI^ aj>^ Jj i i*U!l aJUwl^'AJ «w.. ; ^l l jj^j 


_ ro t _ 



W— ' ^ 4 JiSll Jc- C-Jlyjl jjyi Ja*o <l)i t 'i>i 

tJL>» JUlj ^fjy^ ^ ^1 jLSsjVi 4 ^ jJt )ol3j*j 

•U^Vl (j Ja«* ^ L Z 2 *** ^ ^** 0 * 0 )i aJU -1 <jj . J \y^~ {j * 

£UaJ ^JlJI yb ( JlWlj jJSjNl V-J1 j stress 


Ja^aJlj 4 ( (3 j jJ ) j^ ] a i 4 

<£ IpL>jI o*i>-l 4^0JI ,J-fr^ (J <5** (J^ j y* 


^y*' ^ os' ji^aiNi ji 4 vsyii v-ui jj-jj . ouU' Vi £*** 

oJUb C.. gtT N Aji>-^il Jl jjP . <Ls-JlyJl j^wall LiSj 4 iijjiU Aj^yJI jj > t.^1) 






.(iiL-^^>i) JUC-^ J iJUa-^l J ^jLJt olilWtl > T \ jCi 

<pj»- ^ Jit C II , jjP l S . 4 P . ( ® . 4 8 

^ oV^J J^U, 4 4 r . C...^ 4 T . vl.-j.-ClU c > . <*£11 UC *j (FF) C^UjJil 

iidl iilif ( r ) y/afr 4 ( r ) i»5*> c^Uy 4 ( ^ : j*}!\ Jp U*jc 

^LJi 1» )a4,^ll ( ju Jtl 4 Ja*-j t cata, meso. £pi 4 oliUaJl £-* ^-j yu ^Uaj ^Jp J-Xj 

• ( -^1; • f ) • <5*^“^ 


Too 



Oyy*j uy. Jl JL-Jt Jii t a.u ^JaJl 

iAJJ* tiw-jJu* jl Aj^Ip lu£oC 3y*j iJUAj tiiJyLi Aj^jJLJI j^>waJi ^ 

4(£1 . ..£jSlJ t^Up) «!Apl IjoIju; ^L>oy ^yw? ^ 

• (£* - ^ -l ) 5-^t »S oi^II 1,5# 

ciot>- j>-Iju c.1 y>- ^ ajllji d^L* yiuj t ^ y-i s ^ iIUa^ 

^ <> ( C^j l ^Ay* ) oU 4 j)Ip olj^l^ A>wjlJ \i[ yl (C-Jijp Jl J^>wJl) 

• O <j^ C--}ljP 

vyyli jLo U-A t OHy^' JyLfc Oh Js^ O ^3 

jwj ^ JJl ( f J . £ Jp iy-lil (II c > T > J^«J» ) JaJa^U 

Vj J i-*yS Ji O^ ( ) ^ Jl C. 

J — S - € 4-*b I j-Aj C {Jlj* J C. yy$ *Vl 

^ ^ Uj^Af j jmm* ^Ja*a 4g ft ‘ ** , La 44^4^1 4 J L>aJ^*a^/ 1 

C-t- j, (*JL±i*)<*jJ ^ ipi i«3> wW' oA 

^ jj^i ij~* ^ w'> j* ^ lchor « jj-M » i>.b£ 

jji* 4 jIjJ js&[ka Aj\£a jl Jp ojyjil <JjCrj C 4 *.«»:> JbJ^ Cj^JCsa)! 

. o^S^/l cJ^Li. ^yJl i*UJI i!l>*iJill 

Jl Jp^iil) migmatisation ^LuAll ^Jiil C-dlyJl jli t jLai>-Vljj 
ISI 4l^o < yjyil A^yJl 4 JU-I jl li j^- jyw> Jp ^-jU ( c~Jldy 

C^yLwyAl 4^-j>- >^n.^ai J^Jjdl jl^ 4 >IaJ 1 4Jl>^Nl L*Lc 

* U15" UyL 

r > iu > i-jyji 4^s>i ii^u Aijyt a^jUi ^\$i\ j iJu^i j ^Usn o\iiki ( > > 

<-U) iJjjsU S^jUi JUd^ Jl*J\ 3L-^d Jp^Uj 4(^rn t i <*J* 

. (\^or t -dP Yroy LJy 


_ron_ 



aJIp Syklt t oL.J,oJI o-u jS\j Uli If (b L^iil Jfj 

>!■ «t^li Ljip ^|w^WmW AjI ^\P 4 4 Jf3L fl.l \^£ AaLmO 4 La^*X<* *ii<J 

. (J^JajNi AjaaJ juc 

iJ. .-;! 0«l>- Ji JL*JL! #jJjll o'y»Ua!l jl Lili t aJU <l^>- yj 
J iU pAii OS^L jJju iLs Jt£ jK^ (^jJI 4*JjsWl jlj 4 ^Jp 

4 4jljJl ^ Q. ««> ..tJl JlLI (^LM yA 4 ( A-Jy*^iU j^\jkA Q. «)i ^p ^ 

Aj\ULL- (jNl L^jC 4 ^ a ;j 4 ll. : >- (jUai aJL&j 4Jl>*JU4^l 

j Ul^i JL>0 jl 4-jjlyJi OLJjjLI) 4 eJylWl JL*J ^ » 

C*>j\5\ L..*. > » 4 i*UJl l^Jl |i OliUaj (j 4 j\i^J (jpt JUa^T jij 

. a-w-Lc iJUw^l ojLp o^. o*>Ul L$jwy ^Jp Ui>- Aii£ aJUcu-»I 


(*>• s* > t#* *•*■* ‘aA ji ^ 
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^sryJ^j>- yuu aJUwJ La oJla <*LJl aJLwJ^ g£osynclinal 

jj& ^1 t Aijjlll Aj> 1 Oiri£- J~*> t £»ljJI Jj . ( I l \ t > j£i ) 
11 £* J»l^3l (jil^Jl IJLa j t «-iA j^LslI t UIp aJJIa 

C La 4 j AJ>w> OL ^jAj t A-L^/l oljtfi j )1 jb jl Cj* ^ j 

'-~*j J? 1> J ‘L- Jyi» 0^3 J*^»- v^—i'ly oi t^>1 iUij > A*-jj 
J i oi Ji i.UJl aJU^-VI OIj t ^Jl Jbji Oiru J-LL >»: U> JlT i^w» 

aJoI olj^i— > a^>-_^« olijall «-La aJ C-ilS" (^JLI cJjll ^ t eljJVl 

. L Ipyi 

o>Jl ^ AA a >^ OliUaj iyry. *^1 ojy~jj 1- ^*3 " 0| 

Ldjl Lji>j_A Oir JJIAI aJ.^a.r.1 1 oL> 0 )^j a—L 1~_>- OliUaJ t 

ilJO S/I cSlLfrl t ^U-^Vl IJu . i>l ^jl> _jLsL' ^U-^NL UjL^. 
(il li^k? »>' l 5> yL>> <Laf Ji -A~ LJ ji l/li y ^1 cfyiU 


. J.J. Sederholm, Ueber die Entstehung der Migmatischen gesteine (\ ) 

(Geol, Rundshau. Berlin. IV. 193. PP 174-185) 


_r oy_ 


\X^ *iy)l <Jp \ AVo ^Lp j Ub jiW JUii . <JL>- <LJL- J^LiJ 

Ol C^r-J 4 J-*-** p-*l <• J* 1 * j-"-** J* /J 1 Z 5 

Sja^ljj OlytL* Jl ^^*1 Oly»iil 

. <*z*j J L*\j& o..**! aj^^p 4^>-^j^>- Ax>“ 

• ^l ;^ 4 cJ)lj-£- l$Ji*ly ^ *iA*j*#J cJ$~\j> *j*~y. b)l ys- 

t O ^j ^T ^ V 4 Jj^/i < 2 j-l oULb uU 

0«XP ^ aJ>-I«pX 3I ,v^-J^/l <JL*^* J ^^?xaS\j l^J 4**»*J U £^iJt J^JL •j' (j^> 

'r^"^ f " ^4 J ^1) j t/'ilj^ J^Pk) ( -A“*^ i— *VT 

jljiVl lil v*-'Z t>*J • <T> J^ U -'' JZ J 5 ' ks* J^i & ^3^ 'f'' ' a* 

t * * 

t c J14U *n - ^ ^ dLj^>i L* I3I 4 0^ L->- 

ilsyiil jjJLJi jwoaJ 4 oJl^i ^iSsj M 4 j^dl o^lpj^ j Olyblt 

£* UUil yLdJ OfrW c£^>-l jij 4 Aj^Al jy^ai\ J yS J^>- Jl 

Sjlj^-I A^p ) S^I^J-I iSy*^ Oj£j <jl N J**IjaH o«Xfcj . San^/sW Jx* 

J^-OlII j \^jJi jl J^> ^ ^ • LiLLw Ji>l ) I 



^jJ\ jLar - >Jdj> 5U_j\ <JL>U J— ' ^ — S' js— * jVl Jl> 1 JiJ ( \ ) 

ji jlijVb UJaJJ« Ipj tJuf- oUmmJ' XJLJLJl o j|j . i J$\jia}\ oJJ> fi ^ Jit* 

4 

i-^y Ujl^ ob»wJl CJlT ISl -uji . giantichnales <S)S iJL-L- oLLu 

^ ^..^a;! iyu l^U t oyiJ-l j bathyauy t jLJ^-^>Jj i>-UU olilUJ' j ( <U*J>) 

« 

jTvll 1 t»Moi 4 1«» » 1 Lj Ojy^ll tJLA 1 ^|p O I^lJ Ij 4JLL* JOJLj^ 

. ^rJuJl 

l*^>- 4 jL^p Obv<< o'i oIaJsJ A^S'\yS\ oykUii' ®JU ( T ) 

jfa.A\ js- j*a)\ Ob jJ^-\ ^ ( 4 ~jkjb ( Comprtbensives series 1 tyS £&\& O'i ij\jfu\jL*i jAj) 

's' * « 

UaiJ 1 jL~J\ ^4 Uj-1>- C> j>- 1 la iz£i t iJU^I ijl ^jA>- j^Jbj 

. Subside ace 

J*jb\ ji ji c Jlpjlj Ol^;l Jt\ jjp ( jNl ( T) 

^jA ( v, wXb • L^4 ( . I .».» > ij t li Ov 'X^jjajf ^llaj 

Jjj ja?t ^ ^-1' b-— J' e5 jN ^•jrl 3 ^ ^ 4.aU.‘>U oJUb jl jl 

. U^jJJ L^P^Ja>- £4 4 a5"Iji 11 OL^- ^Jl 


_roA_ 



ojU oJut jl Uj 

*1)1 If* c ^Ums» Ji ajLa^JI a*o Lc ^jUL> j^yJ a^oK** oI^JLaJI <u**J 

*,-Ha:T jl AjjliJi oEjlsrl Jail ]&**& £* o j*\*'aZA O^sj c Ojl^J-l o.iL} 

Lwi ^ cll^p jWJJ (j ^wLp JJ b~Si IjL-i olj-^Jl lJi$->* 

Uo>-j ^ LSwLjjJI JUpVI jU c c^^lSLi! J^Li^ jLcj 

. Jl>- J jJ jl I^Jp OE - " ^Jl 

J^l^JtJ C ^ UjIjj J-— ^ t UjIU^ oliUaJl oJUfc ^ J£~ jEj 

. ott Oijli ^ J*j 


i <~J-C ^jA aj&ja Jj->«i!l OjJUJt A-uy^v yll o^*jJI C*JE* l*JUP^ 

c 0 ^ ^ 

*1 - J E" ( V jl (l)2p| 1 o«XA oi^u oir c l, 

JliaJ ^ C~ ~ »U> j' C-iji,ij^JI jyvtf yf- il^JI 


Lu>«P OtT LjJ jL^ajNt l)U jjj-flj ^Jl C->liUaJI oJjb *ljj c 1^>-1_} 
vfJJi £• cJUo^ oJlAj oJLa Oli t (jyiljil ^a*J A ^ JEj ) 

oUju^Jkl^ gjlii ^wJ“l SLiJl 5)1 ^LaJjl Oli c(<>^-sa!I aJI^ 

^ I^ Aj ^S** jl $ > ^fl )l L**fi^*l ( A-jj^J . ^ <■-■ ««« > ■» K A>«-*i»l^JI 0 1 1 ) 

I JLJlj ol;^LJI dLLUa LiV Jai^aJI 

. IJL/k (Jli»l i 1 ■ ■»* Qf. 4jft-bJI ji>i\ 


tSy?\ Oli t JAiJl fcljsWl j^o *LJI <. jjJaill J*^>-j 

Olyi jl cJjJl j£i J* <-*IS' ^Uj,I J) S^iiJl ^ l t ^L>- £jlli J^il l y 

oUUaJ j*-* Vl tJUfe aIUm^I (3 4^^' ' oliUai jl j*^fk Ju> ( ^ ) 

yUi^il OlilkJl L*lji Jt UU <j’yl\ i^pjJLJt J^}\ J.*-. Z) Uly^V- 3 ’ 

• Xy l*X If-j . 1 * . » * - L>“ * , r~* jl l^~- -I ^Hadl O l y » . ij l Xsl^ t Zos^oloflc 


_ro<\_ 



£. t jUi^yss-JLJ oly-jl ^ iUij li^iy 

. ( ' ) a .l<>U J-i, Lwy ‘ <£^1 >-*Jl 

jbJSU^L-l (Jl lij IJ^Aj 

‘ J*-' y 1 ‘ w|> (> VI Ji ‘ v— >»* 

< ^ i # 

tfjuM 1 *> M i - - •*“*•“ " Jl y 4 j* lij 4 C-nJL^wA 4-X^P yP JjJ-w* 

y 4 (ji ^-V>wJ cU- *>la>* C^Ji^pj c(U^u^ yJ^P) 

tC-JlyJI y* aaL^M eJjbj . <tw-Lc y* ol y^Uau 4 UL>-I ^Oa«wJl 

C^Jl^P y-i-& iaj)^ yV^ ^ < cJ-l J>-a; a** 4 ,Juiio“ ^1 ^ 
O’^L^JUill ^sJlj jjJV« jlbb l*li SiJL^I «Uil?lJt jl ^j4"l 

5^-^Jl aJLA-1 jj£ jl 4 ^ail L* ^1 4 IJu^j . If: Aja-*M 

• jr* ujpi/l Jp 


4 ASjyil — aj^^L 3I jy>ws^l j£~iJ yp ^p L*^- ^ji]l 4-jJVl <Jay 

• jr* cT <j y^' j>waJl «1* jl Jp 4 OJl/Jl 

* . 4 . 
SLio jyjap 4 ^J Ajl ij 4 oUlA jLaP- 1 yA C^Jl^P^ O* * *<««*» 1^1 b*A j 

Q'Xb jvj y^ . a>ijIi 5 jr ^a 4 aLm^L,a 

J-V^j y*-~J IT l-^“ ^ b“ a>.y t 

jl 4-LJjaJlSj <L^j^ y* 4jca_iJI J^-*^LJI £* a_L^ U»j (c^jy 4 ^! J-iL^ 
yfKX ^ c^Jlt)l ^1 (^liil l. ■ a > xU -^au ^ la^- <j^a>- a>*y ^ 4 A^ju^wiyjA 

JijC oJUb jb Jj-Aj y)l ajCJLaJI o^aH U1 . Jb^r- obtJJ ^1^1 

. Ui dL^i 4 J^U! Jl^l juaLl t iJJS aJIjJI 


JfLl (y^i _i Jl ^ t E.Haug .<f[ ^1 i-J»y j (>) 

US" jj 1 1 j-A <il>*i«Nl O-jl jr oV yj j! <Ajy C-Jyjl J^>-l frUI tiUS If 4 y*il 

«magmatic stopping» t-Jayij C-yl/Jl Jyrj js—aJ jjJLc j^-JL- jKjNI 0*a)JU c VcJ^' 
j £Aj <U-JLp bUa-i* ^1 <— y>»-Ail 0! (^1 i UJ^J jl (3?*" jl ( ^ ^ T 

. jpVl l-LP-U» ^ jJjJ J^jl I j-A jp yjl olpl ^Jl ® \ * “ fl 4 ^ ® wlo — l~a 


_r^ * _ 




"fT 

Uaj . (magmatic stopping) 

5 tu- — »|/J! Cijii 

4 — iJUll j 

J Jior i a : <J 

4 b , jLajiutAi Sy*Uk> 

iui Js4, .J«U J c-ij 
. iiu^sn ovu 1 ;.wi 



Ipi jwsiyj jl Aji c a-JNI aJL>JLJI <Jli* Li li[ c Ij^a^ 
ij 1 icoi 5^3 Jj* Vj • ( ' Tr ) *■>>> y*j 

<*-*!>* Wj 1 Aii^Sl ^ •/•jJ 4^-LiM* l^l 

JUl> cOjJOLi 4 ^jU c^LJJ c*UJl 4*2)1 ijT \ ) S^ULI i^LJt Ji£j| 

C^l^P) <-^p <-J^L £Otf J* ^ ‘U*JL> 

ijrA-** c C* ) a~*Lm\) Sj^wj 

CA-ll^ J^>w? £• aL^» <Jp C ( £j . . . i { ^y fS AA\ 

JLtf ^ 1 ^ •» mm tcJyt/Ji, 

<3L>«jl^I 4-j 4 ^^w^>«jc d.«>- ^j^LJI C — - ^5 *L) y^~ t <*a3I 

55,^11 Xj^LJI Uj-lLL ^>-T OJl^Pj 

<i~>- jy£j±* J iDi <Jp . granitisation aJLa>- ii/ <ju>U4 

c-idl ^JC jlj .U*. Sj^U La C-Jt/Jl oLLiij oi J>p coydl jEj 

j*&a\ 1 4jLjL*j 4jL* 1! <jCJj Ifll jA <S^i jV^jCL* JS} oJlA ^ 

Jji l^laaj oLLjj AjJb ^JLJI Ol SJ ‘ J*^' <J* 

. ( Aj^yj* oU» ) OlLjaJl a-lA (Jt* C->K” ( <3*1^ 

^ iJ_SLiJ ^ yat-ljjl SjjjIJI J^JI ijAj > t^ili OjA) iJUj 


* J**-* y ( ^ ) 


_rn \ _ 




3 r *)Jl oJLA Jj&Jj J \ t g- L^aj Ji <*Ji)l 4 olij— Jl jjwUp ; (j; ^-1 

jiiau IJjIj 4 ^Uail jS- Jlj Jl 

ja Jaii iLLJI o^jJI ja lij . ^>vi — p—l UsljI IfJp 

l^U*! ^Jl ^U*z*Nl s**- ja Uflul Jj 4 j^>waJl j-*P vi~>- 

) iLL-JI L*lc a.1.^u^,>* 5 ^jJl oJla Oj&j . aJIj L*j>- 

1 oUiJ^ ^ 

jj-^ap <J If** OjJl LtjAJ 4A>-^Jl SjAjJl £• tvlJjJl 




> 

<■& ‘(gr^ ji ) j*L- 4 ' ^ N &* ^^aia* — Ur j£-i 

JlT ) Loti jAji IjAj t T . ^ jj>w> O/ J| i£*}\ t g\ Lfc ''jjj** J* M*Jl C-JljP 

oLiJ -uij . ( a*^N jj> w» ) ( ? ) *jJb)lj ^li)1 ^y* *y>j i T . ( jljili I Jb» iJpb dj^Li* 

• yf Jj^b* ^ T j T 

. ysP jl jJr Ola-i» ( T . <_..jjj-l y* Oli-J? t S . ^o-o c H 

4 viJlilt 4 o^>Nt Oj^Jl jyu} 

Vjiiiiv-"^ U<11 IliJj . C . .~ : .tJi o ' j*j 

4JL>0 4*^Lh*JLij 4j&\j2a l >~ ^ Q. ^ 

# i 


^^jawll c)U ( o JL^il lJl>- iiL * jl li c jl^jU3l OlJLi^ UiU?- USy ( ^ ) 

rtu OQOTphoS^ 4*^-1^ <5L>*JL^ l» 4.J*y*MjyA 4jCUJ ^^JLw* jy>%^9 i.jJlZi ( ^ C Ag^ j lJl ftJLA 

CJj (J ( J->- Cata aJUJL^ <i5L>w^l o-j j Lcjj \iUaj jl j*Vl lJ^aII . oJLiJl <Lli <Jl <JL>o->i 

. ol>-l. A .,<•? a JLJI SyfcUaj <A>-lj ijy^fiLi (J^>Cj tpi j3j> (jUaj jj 


_rnr 



<&) ^ j^UJl sJVl JW 

* 

ViJLaP^ ^ oImaIj ^ ^|p l|j> ^ ^ ^ uJNl 

jy&£ ( ^iJliJl ^ ^ «.~ i 4 a> Oj^j -lij 0 Lj j^aJJ c-jL**! 

oti^ iLV A-jl JL^\ jAj ) p— *1 OjJ . Cj-> JLaJ , L%jI^ 4 Ipf 

ja 4 jJ^Jt oLJlnil ©Ju*> jLul ^Jp | series comprehensive? S^5". otTbf* 

Dil iLVb v^V*-^' y^ 1 

Si^A! i^jJLll SjLtll <LL^/l al^U j* <• oUs-Sll wipt (J t l»;JLij 

! 0) UJ-tJ^%JJj 

C yWM«Jkl 4 a^sJ^ ( ^loV I ||^Lm<j 4 l^^*l ^JLis^b^ 

jl AmJL *A 3' ©J> (j j t O^shp 4 J 4 4-^Ji/t O ^ aII j <JL» ^ 

(Jr db-*^ ^3 • £|j-^ amj j~* 

* ( > (<Js^ 1 ) ©p^aJI J S — L-^asJb 


oUa>-^il ( jjajy jli t^Slplij . Jby Uli C-...-J iJl>»i^ifi Ljti JljlN ( \ ) 

wy) c ..«» Al b U-i 4 jl^iUll ^ <^uiLJ . *J» J 

C-p/- y*X* I Jp LfUp C— jl» iiJy£iRj ii>-N UljLi^ t ( k^iyJ^S' 

. jljjUJl Jp oUUaJl 

c-hl' JP o&sjr - Jj*- oUm^U) ^ J~yUj o£* ^ jli <^>-1 i+>- 
« # 

t jj^*-*dJl «Jl* ^ L*-* ‘ (M«# t t (*“^ 4 

<l*>\jL*« i ‘■i* 0p^> jb—jttJ ^ 4^1 

, 0 0 

J>\ »<»4j Uaj ' - -* <4U-jP ^A>“ ^jP LjpjP Uj C uJL<j ijjUaP AmmIS*’ 

J * M “■ 

OljLiH 4_ ■ I n^> 4 jt^Ld jjl ^1«) . <a^ 1^7 ^ j^iJl ^|j£ ( ) 


eranitisation 


_rnr_ 







{ r ZJa}\ J £JjsM 




\ 

\ 


\ 



dptoL'l J jl ^l^il Jp 4_jydl 4 jLT LuLu JLa) 

4 l^Pj*^ J iljil d j-fc 0^ 0^1 U Jp . Ljyb 4 0*A>» Jp ^ 4 

* JLr*^ Jij 4 

&J* Cr“ Ji- X i' X *- O&rjbi* iff-} Jl Wi- ‘ iik J*-' Cj*} 

Ji o-iW J>\ ob*l£)l ^jJO. <^Jl!I oUUw-ii ^ J\ l*rjJj»jdUI : U* 

^•/»«| < V^P 4 4-Jj-^l jy>Wlll J 4 \Aj\j\ Uy^AP 

^UaJ j*-^ jl ^ Ij 4 Olj^-^Jt o*ifr y*^* S *‘ *‘ M| > ' 

13 4 4 ^lp i_ a ;* C«ilw 

.^0^3 J« W*1W 

>JI ^ jr oNjlj Jkj\s bU&*1 Ji aA^\ J JU,oM oJub U^-J 

v!^" (J^ Ji j' * J^U- ol;UJI} 

. « iJljii^jlUl » 4jCJLo3t Lit lyj-l jl oLJUU 


— T' \V_ 



\ 



JjVl 


oUUtiuJll jl U 1 

( j' CL>[)jAP^J\ ) 

dAjliii c t 

Aj^VS . sju}\»3 — ^ 


c Ajli < _|-W jJp t L^ji>yJUl 0} 

. * 

4^1^^ ^p *Lw*<|^3 jlpL%«j ^JL>- *,* U^ 

j4tp ^p jlpLw L lj , i_ ^ o^lpl^i JLwj a^A-1 Oj\j«j\^51 

oUjLc* ^Uaj |f 4 ( l^3jJ“l oUlX* g-fi Oil) l^ip J «: uU ^Jl oU-iaJl 

OlAJI c 4 ^JLaj Ij^I If 4 oU^Uil ^Pj ( facias ^^wJI ) Jajl ^5* 

. Ai-jVl} OUJI 4^0- ob‘l£}l dJUb j^iaJ ^P lA^ 

. >JI 0->L^_>*^ <***1^3 ^r.bij Jbu iX«Awij 

jlUJl a^*j>j 4 Cuvier a-JjS'* Jb jJp fli (^JJt L^jsjjiJLIt ^Ip 0} 

Jp c~S*Ip ^)1 oLft^JI c^a.jj JJt ^JLnJl yt> 4 oJu Blainville 


_r*n_ 



4 oUUaJH jt ULli # y* Uiyj ^ JU-I JJ 

\JZ i d^UJl 4ZAj)1\j OLJl pJLp^ j%-J^ ^4* oij . j^ws^Jl 

• ^ip ^jvj jafy ^**3^ <31 

3 V} Jb^L* |JUS" Ai£d Jl>-Lj ji yp i Li UL l^JpyJUl ^Jp JlT lij 

j*i^ iA ^j^ 4 * fli <^iJt £-M*b -* 4 ^ c^»Ui O^aJI ^\]oa 

(j^LLxJuLk.1 ^1 p ci^bl>wL-*il ^JLp <3^a> *,_ — j+~Jb L c o^Lil ^ j~lJ1 

yl ^Jp V| ji c Lj> <j LiJ ^1p Layt 4 j*>Nl |JL1^ . (JLJI 

o^u-l ^t.dteSfl dU; c «UsJlI oUUI ^p jLj^ jJ,*T ^ r li ^)l wyt 

. ^ AY A J1 UYT flp^ 

^LJI O^aJI i ^ oULmi^il J1 ^LJI 

^*«Va> t A^jjaJl i_**> j^P (^A>-J l^*L-*b“ 4 ^ «-^>~ ^jfi***** i l c 

Jimj ^jJ or j£j . iJL&U oLl&t £. 4 jLu a>.j! Nj 

* jSjj <1)1 L [JV l^P <L^L» jfcS""t ( jy^rni\ ^0*1 jjkA t JL-jJI 

c-LLLp c/* ^J^JL^J j~* 4 ^y-*y±£ 4 j 4 L^^plti c jJJL^uT 

4 (,£ • * * :,> ^ ’ jLt«( L~~J JviSjjJ-l JU-^il j^aAi c5-^b • Jfs4*b\ 

J*£ J*s— e cPalissy ^1 jo^t OK} 4 Jj^^'l/J 

a*^L* 3 jjLl ^^bjLj Ol -ii 4 AaA^p^I^ A^uJ^Jl 

^ C-^ilp Ji <j^*t <J hy*%>cbk\ ^5|^a!I l)L> aJjDI 

* ® J^i^b iSj^* ^ j^^s^Jt d)i I Oi^* <3 dJL 

ci*lp Utflill |JLJI JL-j J-^5 yup ^LJt O^aJI ^ l\J*\j 

iS'i ON : a^ UJI> l t il s o f V d)^ IjJbtj, s^ULwlJ,! 

• w^ 4 j-^P d)iT j**a*Jl 

cil OjipAj l^i>*t jjiJI j^iiail Ja*j *JLbj Lfc jlT dJJi 

(j A--«d A « .;) aH C-Lip jS "i jiiib I^JL j 4 J d J la i_ a ,;‘ -i* 9 ' 

_rv * _ 



t £lUi**l ajI a-a^* CJSj . Buffon tiyy y*j 'ill L-J^i 

<UU t A« s? lall j y&t' <j0J ^ l Ia>- a^Up Aj^Jii ; Anji^j Aa 1 » 

Ujii* ^Jj^iajl IJL^Aj • ^A ^iJl | AjLUI Jbl^ilt I oJut ^ jt» 

. oJbJbU uU 

Ojil U* t Ajf'li-I asL>-^» ^ oUUUl pJ I p ^J>o c ajUU jj 

V* J* ‘ oUUwJwi J^lisJI Jbu (Jo»j! a;N c ^Ul 

•^‘ ^ ail ^-L-lS" l^Ai>*U aj\j t oLLjail 

kiJJjjj L-o^i j cljil^jl j . j <— >^l O yfl^- 



. ^LkJl oliUisJJ ^ 

(«-l* ^lku-l ^1 *~*j? kj** ^>jji ‘ j ^ £-Ul «VJI 

c jL^ail Ijjk (J ^ OljJa>- jjai; 0) OjU&tj OU WuJi l 

IJLfc t>l* li>- UU*B Vjf ( SJjLJI oljjtiaJt JlP ^ <**[ 3*2 

O^Ui^l J1 v-JU *itf W 1U jS*- 4^i: cJjJt <£, .(JUM 
i)>V ^1 ot t 5 >- U^Jj . \ A\ Y j ^ A > T ux 

• t^***J^ |Jp *■* — ~^* <J^ (J JiW 


• tdju . <y b^h y-^b V: r u 1/" vs-V^ s-*^ Jb 

. OtibihJ i l |^Ip a-Ip (jJUaj jl j^jC Jb J l>- al^l t 

. JLaj US" ^^-1 jiUI J-U aJU-* 

iiiJJLi t o Jb J lp oli^*» J^>- U>*Jl J^Uj ^p jl aJLUI o Jjb (jjJlS" ISJj 
Ajiii oiI> Ji UU ^i 5 l oUjI^sJI ( j> SJbJjiif l)I l)£" Aj'il 

JT l)I (^l $ ( Oj-ill Aj^laJ ) l^LU J C-Uj ( cr^ationnisme jliLl bjiaj ) 


jylyjl aJU^ c.ibj ajlUI Aiio j ( JU^/l U* jU jii oUl^Jl { ja 

# 

aU^S" Ajji-P OJlls>y Linn6 aju) ^IU1 l^_j5> y ^Uill oJl/b Jjj* ^Pj . aL^* 

L^JLij t oU*>*jJl ^Jp ol k^jjd\ oUUl jUJj . oJ-*xUlj Uyj}\ 
J*>u U Lft^N Uj A^i ol: jy\ C A-iS3U ^Sli 


_rv> _ 



frbij ^ C*j&\ JUs*w <-Jj5" jlS" caJW 

. oJLaj o! t>**ir oJL* c^li l) 1 JOu SJjJbj- oUJlSsj t oUJl^JI 


^ ult (O D’Orbigny ^ «s£^ jl&' OJby 

. 4 JU 2 U olyi Oj-J <UjJaj jU<ajl ^ja jAj i 

. ^jLJl ^^jii L-s ajCa c IJtj^i UL^y Lja/l OS*" 

dijb ^ oj~*lt OlJl>*i~Al ^ j^UJI (JliJl <-*&}- 1 C*Ui’ oULs^Ij 4 J ^jJJ Jlji V 


o.i* L^UI 


W*‘> V 


VLw Jtjrt ^Jtj oULkJI 


OL* * o^Uy <**£ ^%-so>* t Jl U 

ot^-ois) L$l^ iJ^J <S€ ji' cajcp I ^11 ij^ili cJL-^l t jJl* 

jJl 1 jl y Ss^lU Jl> 4^ 0l qa JUjI t 4-jUJlj <j\ jCaj {£ j >" I 

jjJasy Jj-V S^JL. ^-£*11 Jp ^ Jj n-i^T Uy 

eJL£l (^JJI *5j,jiaJl | j iXJ^uJI | j*^l t\*r tiJLli jaj . Uykjjl » o)Vl 

. oLi-l ^Ip ^ 3^j ^JlII^ JbdX^t - a^ILI iJjh 

cJ^ l JUx jT 'Nl £* 4 _***Ll« Ojj./lJ \j-Zj 1 | C-jK^ 

4^-j ^ ^ws^Jt jl Lja^lp Jljj V J^-£j Lf-js t^Jai c f iJUwuJ^t ) 

<^t $ oJUJL>- ijjjLp jUslJI ppUl ^ I^JLp l^Jii 4 jL^JI 

L^iJ i^c-JaJt oUlp JT J*£ ol ^ ^iJl ‘ JJJj'- 1 i ir i ! p - 

. <uaL^- il £3 hjj~0j 

ij^aJl cJljV ^Ji oi^-l Sjl&il »Jufc Oj-iP cjj 

igjZjf' . T -b (Jp iiJjj 5)^-vaj Lf»PJJ t C-iy)l ililj 1^1 jizij aJjsJI 

£_}j >A>-t (/I 4 « oUUwL^il jJLp ) 4J^ls)l l^jjj^JUl <. A.Gaudry 

. jUjJl J U-l oUJlSOl ^ — ; Jlj JJ Jt^j ^jjl l^syjgi 

jt ouiLii Jl jji g Oil -tf ig^gi iigiJi» «i)i £•} 


_rvr _ 



t |«JLp ^Jp OJLpLw* t^li 4 V!^ iil—Jl 

* * \ « 

L-L>l »wiW^ (J* 5>1*p c ^Ul <_,o i ^ ,^ isi l |*4 p 

. S^UJt) 3JU4 obJlS^U SjLsr 3 

^JaJl a_^>-j j^ialll aJT ^JUaj tJtfjSJ ji oLiJLil CJS" li|j 

<^l $ ^mutation ayUall 4j^Jaj jLajIj c 4 iiL* ai* 

t JOJbr- j^P *jJLj (£*yi l£ 4 oUt£4l JLP gjUu Jj-Uj iL>yJo- 

j^JaJl Ia* <_^p *UIp £* oUU^i^ll ^Lfclp ^JS - * ijAty <■ ^ \ 

. jLlpVl ,j\*j dJL>-l <^4Jl} 4J> ^ jyL* ^*15^ 4 6 Ju* U/*Lt j 4 jOa> (^JiJl Aili 
oUL>w>Jkl f.L%Jp C^>w?l ^JbP ^**bJI OyjJ^ 4— ft .,<^7:^ 

JlSLiNl Jjj oli^Ui dJL^j LJh cJtf V' ^ tl*^W W> 
jLipI ^-^jc ^i*II I^Jb jj 4 Iplja.*.. w JJLSi OS' <J4 oUjI^JI 

.Ji J±*i\ djSi\ ^JLP^^yJUlUi^ Zittelja} . T. iiJjU* 


. •\> J ^r bC 4 M“' Ob'l^Jl JLP Jbjj ^b«>i J^JLiu ( * ) 

b? <, (^“jbl-1 Jx*-jH £• ^-bj ^J..^aA» A-*b-\ oLJl^Jl JjSiaj .iijb*^ tM J> JlJ ( ^ ) 

« * 

«**■* cfi ‘ 4 ■>■*■»»-. * ^ frLi^apVl i^>j A)L«jiM f 1 . la cV 1 4l bbjjJU t A«jW/* 

Obl^i-1 oVj-J JUl«* 1 0^ JLujj . ibi>^h ^1 ^iJ viiJJbj ^ <>-jJLj» O^Sb’ O^bJbcil 

jb i y^y AjJLfNl Jbi \y (jyj (Jl^-^Jl JjI^J ,jo ^UJl 0}1jl)i (J^5>-i OljbJlj AjlV^li 

A^J^yi 0^b>- 4^*j . 3U-( (J - ^ c/* ^bi^Jl iSyM tbLJl ^y.Jra.,1. .T ^ill Lfc JL>-j A-w^li C^/jLlil 

tbj^ oJLjL* oV_LJ <> Jp oJU<a>- ObJl^Jl f.li jl^w(l jwjiiJ i yty ^w^laJI plaia^Vt 

. wl!i L j& Oj>«P objl^]^ 

A^Jjjl jJ^ ^ oLfc...».>> j y*J \ jj !> li . O^bl^JL^Jkl f.L*J P (^jJ ilb*A 

t S^L- germinalives vW»^ oMjuJI ( ^4-5^1*^ a ~J>j ) a-— O bL^ail a^jj ( 5-b-bUl 

^P Jj3*Jb ^-bJi ^ : ,<<a i eil oN«XjsW clr^ 

4 ol^yir^ J Aj^UaJl AjJuJL! 0^ ,41 JS"* ^jP *^» Jx^Ji 

• yv ^ 8 ermcn ^V 1 41 J^' ^ V^ *- Jc^ 41 j* ®r^b 

A^jxi ^ k_- .«s>- A-Jl>*> Cj^JLj aJL^^U j^P A w .^ l l 4^ O^AAl* ^-*4*^ 

.(•>k)l 


_rvr_ 



kU=l! ^Jp cJL>ol AJjJb o^Uil oyull jl ^ JLaj U Jl cJuiaJj 

^ ^i>-j 4 oI^laIJ a.jJuIIj aaLcII 01 ^ 

j$> Ja] ) . fS jw/ l^-Jp l^k oi 4 Ol^>iJill IJL^“ ^ywaJl Jl^J^/l 

oIa-X>- ^-LL 0 l ^-Lp 4 Obl>%i*»** p-lp 

4 ^\jL| a-s^J^j^/1 oLjanU C-^w>^ ^ ( aJ^* (ji-LaJ a 1L>- j 3 JLa* 

jl 4 AjCJLaJI ) l^ljLjj Ajkl oLJt^jl ijy> A*jLaJI Oli^bJb 

A-Mjii p^iJl Jy {j^ij • oUU»iJL-Jk! *L*1 p JJi ( ajIJ-1 

jwoix ^Jl 4 4-jUi-l Li! yck! A*j*1I yA JU Jj>> ^ yiJ A***jJb 

Jjf, ^0% 4 «Ui J lI bob*! Jp ol> J| bLu-l aJ~I oLil£U JbU 

* 

oL-^oJl oJub J 


oNjfcNib 


^oaJI JJ c-ilp ^1 oLjI^J! jliT ^ SjLp 4 ottU*i~AI Jj 

AP^ Sk-I* ^1 * AiUsJill OljJjwo 4 LJJ cJUj ^ 4 c.k«>- Ji 4 JU-I 

. ^ylSsJ! Cy L-b cJL>--U aJL^^JIj aJL^aII t-^L-*Nl y 

Js>bil>Nl y iSj 9 ^^ Sjj-^uJl OLJl^Jl b\JL j\ yS*+JJ cM jiUl yj 

. aJ ,JJbs> jl vlJbN Jp 

cM ^« . : i kH ^jP J 0-3 J >* Ajl>*i^.^b! { ^m'lJ)1\ 

4 oLi^AJI^ 4 ^ jjJLJl^ 4 a Aj^-jajJl a-^LaJI C)j& 

jl Ji y&j 4 ^1 ...^il^SJlj 

Oj^j- iJl^-l «j> ^jj t Lijij ( > T t ,J^— ' jjf - l* /I ^L-iVl 

jsLa ^ oU^u> sju'UJi i*j ii ^.u»iJLi 


_ rvi _ 




OjUjJy* iiia: > ^ JA Hybodus Hauffianus *L *y> c I . *a\^cJ*iN ONjJ^ia \ T t 

(J^ ^ 3jj' ) J (C-^' t II . ( f T jJjj ) 

) cl>Uww* £-w ^ UiU- Cronicus anomalus yi**- t III . L-Jlp j 

. ( 4 J L ialJl jl»LU ^ 





i'> 


i; V 








«*/ -war.;;: ,v . •-•:■ ■ .:. / 

fe-r« / 

'-‘ 7 . r > 

V .*. ; j <":/ w* ^ 


me 


js-ij t t-iy- . (me) k_JUj (mi) ^>-b k_Jli 1 1 ( £j(j ) ONjK^p — ^ Y © 

i*iy c III . (v) Iply ISTJl; t ^b jlS e->*^p Jlj .(r) yw> Jy^ s * s “b ^jy**-* 

<J jj-M- £jyiJi k-Jli till . l,JU £>• y>y- ^ Cardita planicosta 

. ^liJl Jv-\) ( jl^ ) oJjyjS' t IV • ( J*>i> 



t c/ .L-.m- t y» I e-US' J — *<J uchthyosaures _ )3 ^ } — tS-^y J-i*) 

. C- 4 ;j-i-yi £oLw» t^yyj ti*-. b£!l Dinosauriens 

IjJp j£j: isrjjJ i±M\ iy-J>\ f\~h\ »Jub iiai jl e-iJUa* Jij 

i l*J» <L?Utu»i t a-XA ■— »»A -A*j 1 4->« — — i A— 

olLja l l <j a-ust-jj-LAI <J t O-VS^Svil ^y y OliljJ- 

Cs\j\yy- (Jpj C J; ] ra I : S' jA t Ob^Svit JW tj djLr*^ 

* 

. \jjf\AAA* JU-io 3JU>uU ^|;Nl J O^lil 

oL>w?yJi incrustation ^^sJl ^ aJ^RII aJLJsj 

J ji (cjd») Vj* fi fV 

C-IU*J iii** A-jLJIj (Ol^ily) t/y* 

^JejcS l ^ - a 1 Ajj-ja* Jl l)I Ol^>o y p-pLi 

J^i) JUll jt JUll ^ ^ ^ 

Lj^aI^ LJli IfL^ tj^lplyaJi odjb ^g_Lir Jj t si-Ui • ( ^ t ® 

OUUx^Jkl jilp (1)1 j\P . L$J~* 4?1>»IU-JlI Ajj-^2aJI { J& 

m 0 • * I 

i^Jsb i. ^ 1 \>«a^p ^.aj 0( ^ «JdL " .A*« j 

^sa\ o-V^ . U a: a *)1 Jj*- <Jl Ju*j k) ^ i jl 

t ^juaJI Oii^ (Jl ^1 t c W^J **\*\ 

. ^yi 4 Sezanne jlj—v i_iUd Ol^iiyJI jy*^> J S: y^b 

C-JfiLA — >-J A.H^alail V^JI^I (( J^JtJ ^ 

t OijjJU^JD AjJLx— djl t O^iaiLi jIj Ij c t AaJ-1 

lJ l 5^^° oipuja^Nt js^ 

.(\TV j un J^) 

t Lc JL^ Jil iijJflj L* A^-jaP aJU^IaaiI 4 cJpI j t 

. Ajiii£ S^U 4 ojJki 5ji c L^JL< 4 aJL J VI o^lil Jiai# 

0( j^jc li£>j . mineralisation c)Ua?l ^Jb IJbbj 


_rvn_ 



JL— j J bM ji c ( a - — ^ A. „„y »» !s Ji oLU-Mil ^ y* n \ 

Aa^sJLwwJI <^/* m> . £**&* 4 ^-J^Jl <l*>\jL**ji jl ( AjjS^iJ Zm+A ) 

cr^ - Cf j* t *£1 •*• j' jl 4 AyJ $* 

Jais^: UJUP dJJ^ 4 jjJL> Ujj-4^ L%j 1^ 4 (^j-iaP 

«fr 4 ^ ^ 

cj^lj J > ^ J| L ~ — ^1M 01 jSXy . a-.~L> J I Ouja; 

£ 4 £ 

. i-»U<9 (Jl ijr*~3 uVJ^* J ‘ ui“i!^ ji 1 (Jl j\ ‘ ( 






Ukj: i^lyjU C -iJl j Limule v l_Li yi . i ^VfiV _ ^ T1 JSLi 

01^ jUT .III .(Ojfll, . J . J. ^)(— 1— ) ^j-^l i-** jljT < II (■>=>!>•£ U^K—J— ) 

jl — iT . I V . (_^_ ) iik* ^>1 (^ ( Jp >u ^*J > 

£ i c . ^1\ iJU- ^ t b . jJm Jl <1L>- ^ a . ( Bernissart j\ 1~.Jji <ija> ^-b j ) iguanodon oJLi^pl Jj j-*- 

. ( ) ( t Jbr ytsA- ) o-l^zJVl aJL>- 


Jl jUapNl ol;lJI J^iJU l^$3 

^JaJI 4 ^j>-j a>woNI UL>-I ©J-a-* a~*Lu 


_rvv_ 



Ujjal ^ dl jl>wS/l jL^i ^s m oi* 

<jJ\ oli <uLaJl cycadSes 4 j^I£L*J1 iL^ai j\**£)l <*$\ )\ ^jJbUj 1 5JL>cU 
4_L*IS* £.***jyj t c Lj^ta ^ J-vLJ ^ ilayi^t 

■ Wj* u/i 

<^l ‘ carbonisation ^^£ 2 )! jl |»>*is)b olA-Jl 0l cJUJl j&j 

Ji c oL^ll J>-j ouLu^ll oU^p^JI Jb>-j c~a:> ^z)l l^s^lLI d)l 

US*— (i^Uaijj Ok^JU (^* Jl Wy- 1 * 

»_Jpt o'W' VfjJjsi jjJli iUij 4 <JI jP$l\ oijUJij 

oL-oS^Jl cjm^ -Vi i-JLJt ylt'Sll <iU-l «JL» 

jM ^<«~JaJl UjrvO- OS' ^1} *!>AI ^ Jycf 4l»JV^ 4j'li i-j'M* 

■(A^r***) 



ta • i/Jfl Cfjfl O* J+-A& OtAfl j* Ol^j v^‘ ‘ 1 * (gfc) jf\-_ ^ TY j£i 

^jy ( ^ j->w» ) <i-p v>-^* 4 b • s-^ 

Jausiers ( jS~U Helminthoidea labyrinthica 4 II . ( Barrtmc c_y jjLil*jlS~ jl 

. oLj jju* ji;! ^ 4 (j^t vj^i > 

_rvA_ 



O^N»«s*AN gisement j tk ^ — T 


oUUiJL-lli . U^i iuj^- )\ jy+* soil cj ^Jp juJ 

l)I ^Jp c Laj ( LjI j If i 5;^Lslt jjp^a. I! ^ c—A^ijS - " l 

. <C0i Jl oAa 


^w, 7 .^ fiUU obj^*yl ^ oUUwmU O^Ssjj 

i Ub ^dl iiyu&l >^aJl ^jk- J*>* s-f. ,JJ 

Lf)*- o L; . p a*j> UL >4 -Jij ^ ^L«il 

Aili 4 A--JL &1 AJ;lLl} 4 AJjlU 4 Aj^UJI 0 \j^< ^Jl ^ Ul . 

Ju 5JUJI ^ gSl^II klidl j&g |f cOlJUxJJ J*-Jl 

4 <^U- kisll f 4 cr ^b ^ SJ^blt Jb^Jl jl O^JUll 

. UJVl l^tjJlj Jail£ UL* 4 j 4 jbf J^JL> LJb Abji^ OlJUwJkt D^J Uaj 


o*iA Oj-^j . A** n f jl ^ aJjja* otf Utti l i)j& 

O^Ij^hi Aa I I A****JL A*^Lp^ 

c aa-^I ^p j 5 ^ 4 jl <N ^ > ! 

oJLa ajjIjL* ^j^jC la^>j . aJLjIaiII oUI^J-I ji oUL-JI 0^*3 a fiJL* 

aJU -1 ol^wcujkt £• 4 dJub L*bl ^>. cJaiJ-yl 4 A^jJ^Jl olJL>-jil 

4—^J^Jl Jl oJlA AjUwL*- 1I OlJjJl AA^l . ( AjCJlSil L^Jj-Jl ) 

^iSj^\ oLAijiJt jl 4 jbM olij^ cJ>Ijw?I oliL- 4 a^La^JI 

•£l ••• J^W^I 


**? c?y* ^ 

>) V d oji jt>Vl isLp ^ ilSVjr oLjiSj Jl UL»t ii^Jl oljUl 
j o*UJ oVx; j' t ( Jyjl j oli^l olj J^JI jy^ 

oti Ol;U (^1 objJanJi c^.4i Js» Jl <£Zy. ^ 


— rv^ — 



(J»U» ^ oli ,_}**) ^**;.’ l jF’ <&£■ Sjtj^ 

If . ( «JL_iJl LL>I ^ oLjUaJI ^Uit Jp iyU-l oU-yilj C Albien £\M\ 
OUJff Ji») iJ“l OUl&l j* il-tpl Sibl £j\jy Jll-i' ifijl 

•W* ol ifr j' t ( L-Jji Ja-tjl ^ ^js»y 4 tfyj J Oj^sr 0 L< <j jj-Wl JS\* 

yv^ ^ iJb-'ill oUJ* Ji* ) J \ja\a Jey>- JJ S,jU £rfb ^ iiJl>- 

Putcaux yjt oLLl» jl <, ^iWt (J Knpferschkfer jA^yjZ 

'(crik j'j£ 


^iy?i jwj oi cVb 

yii -b-J^JI jj>%^ai I ^ y»*j ^ < 3 ^ <^JLJt 

li»Ni ^y» jZj l )1 oL . a ^s\)az»m\ t 4-i~*>l£jl 

^ I LUJI dlL - 1 ( u JZi\ ) ^UTUM i*U)t ^Uilt l*UJt £. VUauJ' 

•> * * 

i!UU «J> . S^JuJt jUVl o J> lai>» (J C--aJ 


f Ua*Jl ^ iijW JS} c ( i i)j4-' Jbf Jj 

jl oioyJl j^s* ^W>-l JjcJlj <jl i ba^l l^\>-l ybj 

^ ^ 0|^s<9 ^ ^1 ^*jp SjI*p <^-*b ^—ll 

<-— JL ^iU- C-Jai jl y <!U4 oJUb Jj . J\ 


. bJLnii oiu 




p 

^lyr O^il <jl>m.Lw^ll oULJlj oUyi-1 jju» 

cJu;.^a : il yp oUU^^il c.LJLp \^A*:*sa~) J^-l 


— TA * _ 



4jj\aa ^ 4 p Jb 4 ^ JUklflf* ^LJl^ 

IT 4 Jr* cil jr^4) C-»t;lWl ft*X» ot |*A lUf . 4^A-I 

^ ill>» ^*jP ^L>-i (Sy^ . -Aaj L*-j slAJi <Sj~* 

4-s^l>*j 4 jJLiJU J»L>-I JLi ol c-ijyJJ ty* i jf'J 

laj\ju (JIaiLI 4jX*a JJ^iaiy L^lill £ |*ip Jbfjl jL 4 ol^ULiiL <jLc^ l*^i 

. Jtfjftl 

|IUJI nomenclature iJ^p La J*jcl*J 4 iJ-l oLflSOJ i-^-JL 
4 0^^11 otil>*i~ll Jp iWuJI Jsrl p-JVl i^TAIt Linni <JLJ 

Ol*XP Oy£j£ 4 ( 4A» <0 ) J^jJI I*-**! 

DESHA YES ji 4 Ludna multUameUosa LAMARCK **U : ^ jJI ^Ip 

. jlUJl ^ v*L*Vl SJb-jJt jM ^ jJIj . ( ) Pbobdoiiyt Ludeads 

4 vjpi 4 JJLaaII rouu^lt >»j udbi& Jp iLu, £j>* f 

<Jy ^1 c-^jJ i ~JL J*JLj II Oj IJLSokj . (T >^I 4 (J^As^JI 

: Jj |f (Unuspekeu) 



speloens 

Umu 4-0 

UnidfeOlgrfd 

. Carnivores **1)1 oSTT 
munmiKfti OtjJ Ol^A) 
Vertfbrfs 


j* Vjo DESH J Lamarck j* N-b LMK u-J^i 4 UIp jl ^iUJl Oj£y ( ^ ) 


* 

^U- ** ^3 jV 4 y*; JT 4jl j ^ 4 0-A>^ £~— ' OK" jJ} 4 ^ y JT Ojl ( T ) 

L»la ^a5L^a>- ^xnjj . ( 4l...<a» jl <J> ) l* jl>- ,jj Usl>- * 50 ^ ( <-iu^ ) t* <3^ ( ) 

. ( j~. IpT . J ) j* i ( 4 i ^ c/ 8 ** 4 ( cr^* ) 


— V A \ _ 



: \j*r *JL aa fLil 4 dJUb a-Up 4 ^£*1 Jij 

l C 4 UliC A>jJU> Jl^jM 4 ^jw 4 _ S 

jr CJK^ lijj . oLol^Ji oliUaJ ^pJU^-l 

4 Aili 4 c- - * .. t » H jt 4 j>j^JI ^JU ol ^Jaiw»o 

• J+ U ^3 ^A^aJt Ja*> V^-J 4 ^-£*11 

. c^ii ^ ^Jp j*i i 45^*' l.x£*} 

^a jo <ju AJlot Jl^J!»l ^P 4 OIjI^LmJ .1 ^jv 4 v— iydl JLaJ _ Y 

^-*Aj aS^iJUU OUvaJi iil-Lc A-jLi^ ^jjjy A^^JI ^SU?! 

4 ^Jl!Ij 4^1^! ^ ThSromorphe j^> U^lj j*j ictidosauria Jt» : ^S" 

UH £^jb <^-U' 4^J' Seymouria \j>j**Jb ( oLoiil i ySfL^ dJUU 

ji^>- yhj JpNI jjijjJI ^ ichthyostega j oLpjJ^H jvj 
* • 

4 >* Archceopteryx j 4 illtf-Vlj oLpJU.^a.11 

4*^1 l jjJLlI oli 1 jl Pt6ridosperm6es Jlj JU-I 

^J-sAAj cJa : :*,d jl . ^IaJ^/I C-»|y^Uiy OLa>- <jv Ul^» 

(ju <J^yiJl j^a j ^j}\ ^JjJI IJ La jl 4 OlytlJl JU*Jj 4 Oljl>i^~» »l l ^JLp 

. oJ L a ^Ipj ^JLp U>- « »4j ^*1— 5*“^b £^b^^b 

A-*jLaJ A-yiaj yd I Js^JaiM ^JLaJ ol UJp i^LJUS Jt*JV ^jJjajJ jl 

. ^Sll gk- Jp Jt-J JljjV ^b C^lp ^sJi Ob^l 



— TAT 



* 

Rhizopodes 


t 

o'i olj>Jb r jP d,Lp ^bj : Foraminiftres OVjadN sjup 

W ^ J^!> • ^ V53^> jt j-jJi r!y u * ^ 

oL>*n Owij jl ( o'JL>j ) 5 JL>-j Aj>v3 ^-jULLj 

J-t» 4 A-^jJ^Lt (J ja \jt£ Jjij . ( oL-i-tLl ) 

oLJlT SjL-p ^ ^1 (V c ^ J^) u^Wb 
4 jI>» : , ^ 1' p i a*A (^ c 

Jjj ( o' ajk^l) 1jL>*^ o' y uJLL a 4aOj ^ ( > T A ) Wiv? 

c o' ^>^>- j' (J^ - ^ (J^ 4 '-*■*** li^P iU-c L^JLSj c Uli o^lj 

4 4^^' ^ Ol^oi^b ^ jSoij 

\jj* oJ ^Jl c v-jU-l (j oLwJLil'j tAlvdolines 

Jl ^-*1^3' 1$J^\p ^+/2A) jj5H-sa!' ^ L*lA 

. lyJZ oUl>w-^5^ 

Oj£j \ 4 ( Jljjl ) L-Jo Ua test i 0\j> W ^\ Q »p 

, ^^-Jl uy^J^JI ^ oJjJj * 2 / 4 ^ 

j' '*.? J^“ i ■^■^s* ‘ J«A) y>J ‘ J^' ^ 

i __ f <a*j jj oUpU-lJl . ( d i ^ t A 0U->1» liU>-l 

(C~$J — i*\Jh JJ_>W?) LaoL^-I t If '; 1 C tL>L>-t ^jJb; Ji ^_dt 

,(I<<\Y j£i) 

4jli 4 Ul>- aaJ ^ Jl <j j & J o-U cJK" 'ilj : infusoires OVaiiN vjup 

. « 

^SjJj . membraneuse <JLtjJ' s-— j 4 o'jU^J,' o' 

^ ^Jp oL*ij 4 Calpionelles 


1 A i 



t Vt i ^ l3 <++~l£3\ 

.(eiUA 



^jl^I l^j t fusulines oL^ ^ jj^> m ZO\*c-A\ X&\ o\v-j — ^ r A 
ji < ^-*AS"' yw’ : ( o-Jy ) oL**~U ( b . l r -Sy _/4^i .!**■»?* ob^A-lJl 

•((/^* r*^) c*!*W ‘ c *jM ^yj ‘(u^ 1 >^) r*A) ^Jy 

. j^aJi ^ Calpionelles j^>- ^ ^wu. t e . tfUi-li oLpUjJi ^iU ^di* <, d 


Mfctazoaires iJiM olJb J jJI jl oL^liM — II 


!»■.«» . 5jj\^U L^UM al-Apt L^Lmj>~1 cJJlsJ ot)!^>- 

yls>Lj ^ AajLmJI L«^ {jCfry t C«Ai!< 

* $ 

. ^ l, j\JM ) aJUajL* ( ^laJL« 

m * \ 


4 *+«<gn}\ 4>uJ Vl t ibLw A-liM oljb JjJI J&\ ^fckj 


— TA 1 — 



C -tfj t c j>-j J& 5)Lp . <l*2 . *i\j 

ji spicules aj^^- ^j' *b*f' <y 

. ^-JwUjI *.lii j t Aj^j uLx'i^l ^. )a« * 



Protospongia t b ( ^}jao Hexactincliide Lyssacine ) Hydnoceras t a . Q\^CXU*\ ^ T ^ 

Lithistide) Hallirboa t d . ( Hexactincliide) Cttloptychlnm t c • ( c^v*^' Lyssacine) 
ij ^JS' £ii**[) Cory nella t f . ( JbJL^I ^b^Jl Lithistide) SiphoaJa ie 

a 

c ( Coscinocyathus ) Archaeocyathide <, h . ( Aptien ^-jVI sphinctozoaire ) Barroisia t g . O'* 

* 

. (^y»lT ) (h) CosdBocyathns (ft) Archaeocyathus 


(Lithistides, Hexactinellides) a r i JL 2 oL. 

OliLU ^JUJl> JLJLj jl iL^JLwJl oL^jL^I C-pUaiv-1 JLij . ( <\v J^Li* ) 


rAo _ 




j Phar&rones j 4 sphinctozoaire Ji* Col Jij . aJLa>- 

• ( ) Archaeocyathidds 


Ccelent6r6s s 3 jiA oVjN** 


. * 

t J->“j t !-**■ <1^- oIOjOp jP SjLp 


^JiCj ^ J^Cj l*-*-C* l> J*L j . A*LjaP} A ^^a P l^>- 1 *>^P ^ 4 ^ 

J* lT^ V* ‘ V' ^ 


* 

3jLJ-l j_lLll J LJU- coLaJj ( ow>j Polypiers 



• o r * J^> 


Jl^Li.1 ) l*jb Sii* Jl£il 0\iNy^-\ jS') 0\j\»r^.N 

: v_J, lil (*- J^>» l* 4 uJLIsjc 4 ( 

<J> J^jCJj . Tabutes oLjjlil tAlcyonaires l^U ^JI 4 Zoanthaires oLy^l 
a^pIJI oLil^-jilj Jlill 4^.. flj-l ^ ) A--*tJcJl cUl^il Jp oLyfcjJi 

. Tabutes oljJdlil 0 Li» 4 Jaii JjJl oJu*j t TStracoralliaires 

. ^>waJl oULjaJLl ocLJl OljCa*Jl Jp dJuh 


Jp ^4^ : (JHydromMuses ^ Hydrozoaires 0\^Jjb\ sjup 

}£} 4 ( ( ^r^y. ) j£-*Jl • ( UiW ) Cw^ 2 * 

4 C--JyjlyJ^ stromato poro!d 6 s kJu^aij 4AjJdli)j 4 aJ11I CjUW-JI 4_j> \^i 

* * 

S^Xjk iJo~\j stromatopore jyj ly^s- iJLfcj . Ulc tbl Ji Q:- 1 . b 

i^Li; *>— .15 ’' 0 UJ 9 t>* c^-^i JSL* Ob So^-I^ Hydrozoaire 

Of ji- . JjVl wJaJ-t <j IL^J cJSLi, hJj> oL^iaP ^ sjLp ji[ . 4 ^.Jl£i* 

L*j1^ J^C Jp t Atfjljg IL >4 c..J^jy 3 l 

jl t 4 AUL-^ Jajl yi ol^ap! ^jP 5 ;Lp O^SsJj . J>% JI 


_rA"\_ 




i b . Zaphrentis c a : oLJU-JlI tttracoralliaires iL*ai Jfcy: CAJW — \ T » 

t d . Hexacoralliaires i^LuJl oUla^l iUai . Cakeola saadallaa t c . Loasdalda 

^ja PleurodJctyum ProMemitkum <, e ; Tabulfe o^lil AjL^ai . ^JpV) ^ Cydolltcs dUptica 

■jA Actiaostromaria <, h . Stiomatoporoid6s i.L.^ai . C-jjjiU Favosites t g . C-j)JU Haly sites t f . 
tj . ja Dkhograptns ci . Graptolithes A.l r ^a» Charentes a ala;* ^ J 1 

. ( j cJ*> ) Dktyoaeaaa 


* i 

oL-}JL* ^ i,Up : ( Acalfephes oU>l jl ) 0\-»j A\ tjup 

5jLp 0-jB^ Jyj' jl JJUii J[ Iyy ilp &h>y. js* Procordis 

’ * - 

I \ ^or _ i ri JLljt t VUwjl a_jcU JL^jw . A-Sf^Jj-sU aLM) \j*- -la* oly^iy 


_r av_ 






5^Up Ub 4 <j jUVl IfiP <— . 4-ftJi? 5^j5^ 

. Aj j^ll 


«\^A 0\j£yk 


(.L^ftpL Sygjt lyN c jS^Jt aajNI o>LjI^JI Ijla*J j£S"t Liajl o Jub 

jl$^ cPentaradi6e ^UoJl ^-1 >- ^Lj <__*>- Si^sy. SJoxp 

jiiSj t a^ oUl^ l$JL>-j . jUii*>U ambulacraire oli ^ia^Cj ^L>- 
J-jp a-^? 1>- 4 4 — £_Jai ^ LjJlL>* *>LSCj*> jJiU 

lu^- S^JLii* C.JlS''' Jj^ . oL^m* l— wv>- 4 oljbw**U 

Li' y-j t :£jyS Jaj olpr-j j-* SJ-jL* V^b-^J 

.pn 


. Oursins j->«JI oLJuLi ^p 5 ,Lp ^hj : Echinides 0\jiiui&\ «Jup 

a!?^A 5^ A^J^LU* iJ^L^ ^Jp A h+JUjA A^*JS^ l/* a3^* L^J^P^ 

^ Aj j >%^ l }\ olUaJl JT <j . lj£il>«i*-l Jju Jby JL?r 

. A^Jau* 4 A-JkU4j 4 ( SJtfL 4 JjNl Ajyi iili ) AjCOi oLJuJ 


^ cJjJLs lyV 4 jjlij Uiajl : crinoldes 0\*Aiu^\ u& 

* « 

. aJjI* OjLo JSL* Aja*-ljj A2 jL» 4 Ui^b^ c c/ - ^ 

Ul>- cJ^Uai Jjj 4 <JjNl ^ g. 4 -1 Ju \a 4^i»liU jLijjNl lj^ cjK" oij 

iljySNl ji S^y 4 A-^l>- . Jl^-il Ajuja j 

, entroques 


(Jp 4 y*^ fy^ ^ ®jLp cA*aj?^\ uup 


— r A A — 



oli j >% Jl ^ jl Ophiurides cA Ast&ides oL^JI LP u^j 

. Obj- )\ tj JilU 2 > 4 <££11 



£• Cidaris florigemma <, a : oursins ^>%J\ oLi.Ua . ’ON»c«A\ «XA^-\ CA &yit > T \ 

t d . ( ) Glypticus hieroglyphicus t c . ( ) cidaris glandifera i b . ( ) 

•Lil . ( fjtiJij* ) Toxaster amplus t f . ( ^ ) Ananchyfes ovata t c . ( jLJl ) Discoidca cylindria 
Apiocrinus t i ^UJl Pentacrinus t h . ( ) Encrinus liliiformis c g : oUUjjjl jl 

Pentremites ( k . Blastoldcs oULp y . ( ifjjL** ) Echino sphaerites c j . cystidfe oUilill 4,l : .^a» . Ja—jMt 

• ( lT^ ) 


<lr* ^ 4 : U^P 

* 

o Jlaj . spicules o£-^ 

. C-*l^-** ^ f '1*3 ‘ ; 0^ 


— rA<\_ 


iyj Ju*UM uiuJ I IJL* Jii oUljJ-l iyj : Cystitis £i \j\S& Jup 

Ziy^jA ^h*£i\ *,..J< ^Ja* ( v p * 1^. . (Jji/t >— .. «» «JJ 

* . * * ✓ 

. JL-j UpJU Jij jjp jl £■ ^Jri3 4 Oj-Jj 

. oLiliil ob yJ&t j>wall C-liLi Jij 



jJ*j> Chaetetes radian c a : Ol)l^> .’MXw.AN ^rJiN — U“Y 

id . ( ^jy»:' ) obdtx oppottab t c . ( <^jjJL*- ) LJagula Lewisii t b . pJuH olJUaP . ^a^U- 

. <£ ,4]* J>-b . ( ^4*3 ) Atrypa reticularis t e . ( Vis6en ^yj ) Productus semiretkulatus 

Spirifer rtriam c h . ( ;.i.» ) Uadtes gryphus c g . ( ) Striagocepbaius bortiui t f 

) UJly Pygope dtphyoMei t j .(OC^-Ij) TerebratmU pkilHpsi ti . (Dinantien) 
4 m . ( Teft nctis d la trtgoacUa c I . ( Jsu-ji ^-l;^ ) Bbyuckoadla qaadripHcata c k . ( JjL-I 

. (gyjJL- ) OrtUs caUignuama 


C^!3 • s— i <yy oJJb Uiul 1 Blastold£s O \*j\*fcjiN ^iup 

J)j* j£-i Jp lOar jJaSi* j£-io ( 4ai UJp La 

• ®/*j *<Lio 




Monomtrides 06 


^ \J\ ji ^Jl) rotiferes o^-0l jl oL^oJl l$AiCj 

. bryozoaires aJIjJ-I 

d^iT tr" </y o\g^A 

t L^aj t t>* * OUp^sJI 

<3jI* aJ-I oLjISIII -Upj . 

d . Jl 

c-jj-jVl c oNUai^l <JJJa 

^^-iJi * oLp*^j t ji <3^JaJ^ <3 ^t‘^ 4 



Aniskawia <, b . (Hinde) JjVl l-JJ-I ^ OlJ^i Scoldcodontes t a ji ^ YT j£-i 

4 JvIa jlJUJj S-rrf^) SplwW* t c .(Walcott) (iJUa^Jt (J Ja^jl ) MgKtifortd* 

£ A 

^ ^ ija...,,* oUiU vsiU) Jeremiaella c d . ( J^/l ^JlL-I ja ^jUJI i^JJaP &*** 

. ( Gard <ni?UL» J iitjML- iajflu-* y ) ji SLa»- J>jJoJ ii^v- tc . ( 

aij . ^ ^ J* 

SJLjI) Tr^postomes j t ^ill C->li ^ : e-J* j-aj 


_r<U _ 


iJl Otij c(U^I oJlJU ^ oil 


oLa>j c ( Chaetitid6s 
. Cheilostomes 


^<&\ OWofr 

4&j 4 JIOjAil Jlj 45j*J-t i_iv» J1 s ~~ & ^3 

u.) ojpi^ aH}aj ai^j i^A v-ar _ <1 ;j J hsj 
•XjS^j liASaj SiL^jl t .X>-jj ^ jt tj vL . aa ^ 

( jW* - ) 4a— UU»-I 4^sS (^ji>) K+* 





^!jLsII ja BiIiik coacaviu t a . ^ J_i 3 l <-iijU ol* ^JibN ^ T 1 

oli jJti . (^Ly) Estkrii miiita <, 6 . Leila trkariaata t b . ^JuiJl iJjj OU 
cc . ( j£jj 1 s ,m ) Drepaaelliaa Clark! 1 6 . ( J^L*I ) LeperdWa fabolites c c . Ostracodcs 

M 

i € . 4 jcL ) Calymeae i d : a-T^ •((/*/— t&A*'' ) Be y ricW * 

Pbacopa t f . jJl£ ill l t\y>A <JJLaC J-£Li 4 i ) Dataaaites 

. J 9jA\ JLjJI j£ J** t ( 



— r^y — 



j&\ ^JLaJI oL JL jaP jJLJj 5^-5" jl-i-A 

.(U^r jCi ) U,U 4 lpy;j 

) Atremata UUjyT : iJUll Jp : 0\A,qft»^\ sjup 

. Nfotremata ( Lingules JJU aJU- Jl^Li ^Jp <£ 7^ 

i-Jlp Jp Protremata LjLyyj^Jl i-J, 0\JLftiu sjup 

. . . Pentamerus <, Producing cOrthis) JjVl >JJ SJLJUJl SJjUI 

0 

J1 JJU ; SOjUI JJUaaJI ^ %Jai i Jbrjj Telotremata t,jj • (£1 

Rhynchonellac6s ) 4-JU-l jU^JI ^ ili/C Jtjl ^ JJUaj <, (Sipirifer) Sp6rif6rac£es 

. ( T6r6bratulac6s j 

Ntmathelmintes A^cl^A % i}\ JoJiN Ajcit 

«i « * J « * 

L«^*p ( UL>-I ^ JjUaJjj i ^Jl L$-«. —o r- Oj£j 

liA . IjjAA v-jUI ja UJj* jM-' ‘ *-»^p ^ j' j£*» ,y ^}j*- 

O 1 y«s!l ^jA ( JJfi ( J.».T...»7 V AyvlJt «Jla oJS* 

Jpj s-H^' J*j ‘ ( v r’JL) ,s ) Jj/* j^T J* 

^>(^1 t <Jp A^pp ^Jai jl Scol6codontes 

,(\tt j£-i) S-e^J) 

Q\ A > fl ft » 

; OlpUaJ OLL^aII 

^ oJlIj b^JLi* UL>-I chitine 4Pp aA^-**** 

• *■***} s-*^' 

J* *jt*r <• S-SU s X* 

4_ic.4a.ll oIj^-JI <j 4Jb? ^JLp iSLjbj . antennes jUcJtuJVl 


_r^r_ 




t $jj>6 ) Oleadtaf t b . ( ) PwadoxMct bohnaiCH t a . jpygfl \\ V-JT^ \ To 

ve . (Ji—jt ) EM jw o crphal aa Hoffl t d . gyy»lT ) <**■■■ troaacatow cc . ( J LJ 

Hoaukmotu c g . ( J i**l jfjj JL* ) Dtaem Ditaut c f . t£y»tT ) Coaocorypfce Sulzerte 

ij UroatoM t i Trirekw GoMfmssi t h .(J*l <£,jL~.) *dptooc c»hahM 

■ ( ) AgaoatoM 

c 11 t oLi)jj ctirrhip&des oll ^> *<J~* 

• * 

oLij c c Ja^l 4 PhyUocarides J^tS^lLij 

oli L>U> c-iLs^l jl) oL 4^^^/t 

UUJI Jp coLLWI ^ ^ U Uji 5^ objT|/JVl fei) OiPl^l 

t ^ c£ <^ j*^** 4 {»<*^ > * ) 

j\*s* {jV jyJ 4 O^XjL; (^1 £ Jjtfl Ly< 4^-1 

.(>ro j \rt j£-i) oLLUJ 5 jj? olJUu^^UjjjJ 

q1-1a^ ^ ^Lp ^jbj : M£rostomes OWvJu^N sjup 

til kL>-l tty*** ji-iU' 4 jU^lsJVt Jjji ja £jj dilc^ iJU 4 J^l 

p~>\ C-P j> jl (Archaeocrustacfc) oL y^iil ^ Ul>- ^y^aiii oLj*>C J^aiJ ( ^ ) 

. Paltoarthropodes 


—r\t — 




. ( Jp* L* ) Eoryplenu Fbcfeerl 4 a . ( XT) Up ) C-»LUi CA&\ 2 k£\ J&t 

. (Pockock) ( ^jj L* u-yjaP) Pilaeopkoau ic . ol ..£;p (JpI ) Ptcrygotas oriHr— l« ( b 

Unacadites if . Myiaeri* 1 c Blc ® i “ ‘ d .Ot/*- 

. ( jj.iai.ll jUP 5JLc ) PrioaoMyrmaxloafleept ig . (Handlirsch) ( i-My ) 


J«iiJ Gigantostracds ii^LU <J,j . o\~So«Jt ^iUJu 

oJb'L Ji t ( JjiiJdl ) JjNl »_JLLL ^.4^; TjLsr- oUl^ Jp 

( _ s »- IJif Xiphosurcs 0 LL.JI iJ, l»t . ( \ m j£i ) Uli 

* 

. Limule ^UlJI 

Ob J>-jNl oLLmuL* ,j»j : Plripates cAAliAN <Jup 
. <c~ii v_-j; j-iJ t Jb- a>-Ij 0^1 LfitjC JxJtJI 

JliONl UUaJLI 4{LSJ : 0\JaJ* Jup 

• ( OiVl JlJo Ji* ) J^h ^ blapt t ilk 

ojIS"" Jkij . Js^Jb/l ^* **i)' lAj : 0\«>*iii\ <£*& 

. J^/l Jb. iijyi* 


_ r^©_ 



jl taLi*#l ^ : O \j*£~\ vjup 

« « 

Ol^icU ^JLil . Apt6rigog£nes Pt&ygogfenes c-jLjP 

: aJ^' v^' p-Atfi A>1^/I ol^i ut . A>«-^l OlcOP aj£ ^LaJJ 

Jlmj ^jJI SjlJ-l Libellules oLcNl ^yaju ^ ^Jl) Palaeodictyoptfcres 

Protorthopt£res Jlj Jji/I <^LU JUj Cob 4 ( Aijydl ol^sJ-l ^si 

<jk^>-NI C>L>JUij t Orthopt^res a-^aXmAI a>«^NI C*l}Sj 4 SJtfb UaA 

^1 oLa-^uj 4 A>wbAbll oL^-jjj 4 oLJLisPj 4 Col6opt£res 

. ( ^ jSLi* ) aJU- Jl£c.l Jp a-^U-j ajUw^w* Jl^JA Jp 

o\^\ 

* 

bjb . AyAS** Aj»*Jp C>I3 aJUJ AjO^Aj Uj^P 1 $ * ...»■ -»>• 

a*-^ ob!^- . v-JbJ-l ^UJ ^Ir^j IpI^o^ 

. a*}) 111 ottU^AI ^ L*b& blSC* ^ 4 aJIA- 1 Ajujall (J jbCiiNt 

^LJtLw-l J_£jto l^w-j>- Jj£jj : Amphineores aA^-N cAaj^N sjup 

^li Chiton jl^ JLp iiJ£* a^IS" ajJ^L L^j 

« # 

. o^bcA Jljj j^awSI p-til Jsa u^>j Jtfj I^a>- aj^- . jtjbL^ 

AJlcj (Aciphales) ^tyl ajCJLp CS^x^p <Jup 

L 4 JLS 3 . ( ol^i ) ^rAail AjJyj (Pildcypodes) ikL JSw Jp 

cC^I Ul . U-tf b^tsi ^ ^ Taxodontes aJ,j aj^ aJU obl^>- 

« 

j Dysodontes j H6t6rodontes j Pr6h6t6rodontes j Schizodontes 

CJj^j — j-ib Si *-**11 A_oyJl a-p^AI cJji^-ib 4 -Jioj . Desmodontes 

* * 

a>jJL^ 4 «Jdb L§ju^“j cbb^lyl ^^1 Ji cRudistes C— jl Pachyodontes 
OUUfcLwJkl j£\ ^jA . Jipl^pdU C-CSJ yl I 

. ( ^ TY 


NjUxj* 


_r^i_ 




Iaoccnuab laMatas 4 b . ( Rh&ien ^ ) Avicala coatorta 4 a .Oh* 0 \^# \ TV 

A ^y} ) Ndtfcea (Vola) atava 4 d . ( Tournairien -jj y ) Coaocardia alarforae 4 c . (ijjjy) 

t g . ( (jl >»y_- ) Exogyra cohuaba 4 f . ( -* ) Pcetea (Amaartua) cristatas ic .( Ntocomien 

4 j . ( ) Nacala aadeaa 4 i ♦ Gryphca arcaatra 4 h . ( yJyy^S ' ) Exogyra Tirgata 

. ( JwjJu ) LatvaHa cWptica 4 1 . ( ^pU; ) Cypriaa islaadlca 4k. ( Astartien Jjjl ) Trlgoaia Broaai 
. ( ) Regafcaia taaoiia t o ) ToacaaU cariaata 4 a . ( ) CanUola iatcrrapU 4 m 

JpVl $ Hippurites 4 q . ( Ruracicn ) Wcer “ «fathiaM 4 P 

* ( < - V L !> 4>* > ^ mJ1 


r^v — 





LpJil oL»UI .Pulmonis aj^JI oIjSj Opidthobranches 

oLa!>“ 1*1 . 5JjL ^jjLyiai aJU-j |jb^ AJCJtS 

Aftiy Uj aj/^. oL^L^-j .xuil iLU oL^Wj 

U^b j' Ia^j W . J^w* 

. ( \ TA J^» ) oljj-^ ^Jl (j UL?-t J*^ft oLjsu 11 a . ApS" Aj> 



< tr > CJ-^A 1 jW ^ -b*A! Jtjlp ^ y Nutt rettealata c a CAp** — ^ TA j£-i 

a 

Ftearotoauria labscalaris i c . ( Dinantien ) beUeropboa biacarenos t b . (Si) ji 

Natka c f . ) TnnileUa Imbricataria i e . ( Ypsdien Vdates ScbmJdeUaaum t d . ) 

t h . ( Spamaden { ^m\ jb* ) Mdaala laqninata c g . ^ St am pi cn ^ ) crasaattaa 

c j . 4$ja*oa *JlsOj Ptygmatia jL-Jl J| i 7Nferin6e 4_^J t i . ) Poiudda tricaiiaatas 

cm . ( jji ) Volatas musicalls c 1 . ( ) Sycnm baibiformc t k . ( ^mjj) ) Fun partafeagfa 

c p . ( Chatticn ^ L-» ) Helix Ramoadl t o . Tentaculites oil— j* c n . ( ) Pkarotoma moailla 
c s . ( ) Lbuca longjtocata c r . ^ Papa c q . ( Rognaden ^LJjj ) Lycbnns Matberoal 

) Plaaorbfe paeadoaatmoaloa (U .( ) saedaea oblonga 1 1 . ( J,t>-j ) Aacylos lacastris 

. ( Lutdien 




— T^A — 




OjS^j Ol ij>-j ^Aj '. 0\jy*\^ >>j«P 

. ( m ) OUUi-II ^ip ^ 



4 b .iijjfj U»>f i_.U C.: . L .« : ( w»'UJI oL^-jj .‘Ubu— » cA-^ — J-£i 

i d . oLpLj . Ji— Nl ^-b^l ^ (Dnvatla) 4ja.- ; p Q. .uLi t c . JpVI Bdemaitdla 

. ( bu-j! ^Ly ) Ceratites aodotus <, f . oLij^/l aL-M . ( ^Jpi ^-Lj^S" ) Nautilus daaictu <, c . Ortkoceraa 
) PerispUactes (Ataxioceras) Lothari t, b . Jyo Aptychus jor|l t ^_L< Aptychus £• iJ^*T t g 
ci .(Jpi 

. ( Jp! jUl ) TarrlHtes (OstMagoceras) Pizodaiu i j . ( ) Nmmayria (TarameUteeras) cooapaa 

Scap bites (Holoscapkltes) aeqaaUs t m . ( ) Arietites Msolcatus i 1 MacroscapUtes Yvaai ^ Jl « k 

. ( ) Crealceras Reaggeri t o . ( ) PukheUia (NkUesla) DumaaJ t n . ( ) 


rn_ 



tentaculaires ^1 Jy^ ^ JiJl ^ pJapNl ^aJI^ 

^yt • V/ «>J-b L)po (^iJl c ^jilL ^jUa; 

^L> jL>Nl c-Jp! (J • uy* * ** ^ us*** <y 

. Oj+jJ^) ys-lyft i-JL. 4*iy J U Jij ^JUM 

ci-JjlJV 4**jjA\ Oli Nautile LiU- ili£ oLpIj 4-J; jJLJj 

Jjbll twJiA-l) 4 *J5i***il 4_*iyJl Ol^i ijA ^IJLaII UolJbrt C*JK^ ^jdlj 

. ( orthocfcres 


■I j jl L»lc o^Ij wLai oLj^aJI oL^I <LJ) L *1 

5^1—jP ^A^ • d -^** 0* *% C U— ii-l <J^>- 4^l>j t Jji/I 

irJiJI j\*J\j y^y cJK" c j~wJl >>yij ' £?*-j . oLi^p 

SJl >*' y- J$3 .•>* l }^ j£sj lyU>- ijS cJ)lj>ci om> 

. oLJj^Jl jWj> Jp (^ 2 j ^li!i uJLU 


4Pj**^ l|-J| <«-■« - ;7 j . 4-^-1 |» \amA ^p ^ 4 -jj 

4jUU o^iS" rostres l$_*ily oly-^ y£j t S-tflJi cy^JUl 

. ^liJl t— 4^-t oLj--*> (3 tiL>-l 


<— *^*7 ^sll ^l-U7 ^ jNl ^y>- luy I -Lil 

. oi yi ij* udjA j^a ^ yN oi^ui *>yi 

l ol^Liilt ^+m\ Si^ni \j I4LU7 ^dl oUl^J-l <L*ly ^Jp j\l 

• J^e* o*^' J* ‘ (/*'j 


o\^\ uik 

yV c oUl^w^lt *L*,1 p NL*jcl--I ^ I^JLp Jil 

\ ^ »«,»>«■> . 4>» iijap 4. ; jt.M»Ji 4-w^l oUjUaIS . oLj^ ^ji 3 4l?y$£- O^J u y u 

— !.•• — 



ijA t c tjW U^tUs# 

Jr*- J>*- J ^ J* <jdy i/% 1^^° 

IaJ^ ajI>%£*~1I aJp Aja-^l^j ^l^ll J[ *\z£ (oLL>-) 

. JUJL>wJl J A-*U ^Lp ^W Ij^Jj Oli-Nl} j£-W ^ 

jjLsJl di*- l*lic ^1 c5>-^J( bill «!> ^ 0\^\* Jup 

t ol^ill fJU* J Jb-j} jl^i ci^-- Jb^M (oLU dJLr* <Jta) Lamproic 

. fJi\ JUP dJLfS^ Olim* Jb>w*j 

^pjLsJ c ^ oli t J^-JtJt aJ)a* aJL» olj;Ui l U^P 

A**^- L^L*s>-l )£*" c <*JuIp} ^j- 4 Ja^sII • |*-*P^*^ Aja^lji 

. ( I 1 * J^-i ) jl AJ y Aja-^»l^ 



t c . ( ) Ccphtlupb 4 b . ( <£c* ) Pterwpb 4 a .* 5 N»Cm*> \ t • 

• ( <J** j- ^ ■ (Dipiodaa) Jyc* ^ 4 J^fi <j 4 ( j&yJ& — ( fjl ) PJw * CMth ** 

t ^ r - 4 f . <—ji jlj->JJ 4 6 Jjj . ( Raie tLUi lib - ) MylobatW* J .W^Aj (J* i j~* 1 * 

4 j . Notidamw 4 i . Carckarodoa 4 h . Odoataspfts 4 g . (Lamaa) UJLiJl ^JU-I j* <J*j&\ *ik* 
Ceratodas^ 4 1 . ( ) Dipteros t k . JA-&I ^-b^)l j* (M*fodoa)Pycaod«» J 

1 • I 


‘u** jW*-) oLLs^ Ipoilj 

ostracodermes jJU-I oLoy oijbj 4 ( iiiJt jlJLi* 



cb . ( a ) t (A) 4 — I ( ) ArchegoMMrw t a . tUafe CA-jX*y — U\ 

.(^y)Mi»todoa»TO t c .(^)Bmcfc»o«ar* 

l r ^3j t <Jp Placodermes jJUU oL>JU** <J> 

ci^ A«>» lgp ^ c O^- 4 * 

<S ijv JJI Jjl>o ^ 0 ilUr - ! ) 

^ 1 * 

Ijtfb l^pl^l jyS ^jlp Elasmobranches Jl ^Sjl; LlJJ cJLsy ^dl 

1 (SJtfb )AjiyillArthrcxliresjHoloc6phaies j . (Acanthod6s.Prosv61aciens) Ji* 

. dipneustes ( 5J1; iilH ) T61eostomes j 

4 <JjUu 5;^>- oli ca*-^ ob>Ui 0 \j\*jiN vjup 

. oUJUl JJP U^jiJ ^ «>f4 

• uftj' (> 

(Oj-i^) Uroddes S_JJlU joLi^ailj ( PsLLiJl ) i^jJUl oUJp 
5-jjA^-I ^ tUiapI (L«P 5~» £ilL> Cecilies AJbdJl 
<3j Ul . jlp Oiij aJU-I A^-JaJI j Ali£ 1 ^j; 1 OUJP Oj 

oli S^L^r StSgoc^phales {J *\j!\ olU*i' 


— i • T — 



) Jaii Spi-JI O 1 4.^ l a p UL>-I 

.(U\ 



•Li! Pythonomorphes . ( ^ji ) Nkouvu <, a . Thfromorphcs jLJ-l \ i \ j£i 

tc . Ichthyosauriens I illr-Ni . ( Maestrichtien ---^ L ) Mosuun t b . ^ sail 

^-Liy ) Nottom i c . Sauroptirygicm . ophtalmocama t d . (^U) Ichthyomm 

• ( J ^ 31 ) Tjk*mm 4 g • (<j*W) PMomntt t f . ( Ja^.j! 

C C Sjl j>- ^A n P 

5*Xp Jjy t ill jt* <Jl jji <*jil i£y~* li J>\&£ 


— t *r_ 



Ul^l £+*2- Jij LAMjA 4-JaP iia— 5-^^JUb J-^) t oUJaP 

► Ip^j ol^Jl £• ^ys ^ <a~*p clblpcJ 



Ol*,j**L*s . (<^b>0 Ptewdactytw ^UtfS/l • (<^’> ^ It j£i 

id .(Ji^I^l^r ) (fl 4Plii,l) Igiuodoi ic .-(<^bj**) (f t0 ^) D4 * >kH,oc, “ i b . Dinosauriens 
ig . (^*1 — itf ) StratUoniau t f . ( JpI ^.\ :,^ ) Trichodoi ie . (JpI ^bj^) C«doMwnB 

. ( <JpI ) THccftlop* i b . ( Ji-J ^b^S" ) Stergocamru 


— t . t — 




yjx* 4 A . <->} o\~>rjy+S ) Archaeopteryx Jti* 4 a ..«* yji* — Sit 

. ( ) Icfctfc y onito 1 b ( * rad «■ 4 “ cuh i -A~hP 4 hum ) (^-L*- ) 

• ( ^i/ ) Hw pt t oraii < c 



ia .0\^Si,V ^j\ — > to j£i 

4 b DdtathcrkttwB protritubercatare 

.(L_J yCA Zalarabdakstes kchd 

. ( Gregory j Simpson ) 






i UULI 


l 1 S'ylA 0^" «JLjL ^llp 

o^I> 4j^ut o**n 


- i !>t»-j ‘s- 1 


... 5 /Uey 4 ajitf} 4 


J^U g c^t, (# 
J_S^> ^13 v^bUl 


.(MX 
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oLi*JLJ'j t oL«>-LJ?lj Rhynchociphalcs oL— L»l 

*~0jA\ »Lil **yJr ((^pU'VIj oLi-i/i-l 

0& • us W ^ i/ 1 ' S-^’ ^4* ‘ 5 jtfUt Pithonomorphes 

Ji* . Lv C--V& JLii i Jb- ip^> l*Pj^ j-ti </J'j <J^' S-iP* 



‘ b • ( </* W - *' ) ^ ( Muhitubcrcuk j^dl ^ ) Fbgiotai iU i a . 0\*& _ Ml 

J1 *£J J.UJI Oli *£&}) (Culver) ^ j jfey. ^ j (Dlddpfcy*) Suigue Jl^- Jgy 

te u^r* 1 ) 8 w » o<o « id . (Crtodonie) Heyiodoi Jl^j- JJL* £ii ic . ( 

4 S . Jf&l cfc-*jij[t <j* BwArrlM ■ ■ §— i t f . ( Ji— Nl Condyiarthre ) Pl rwcoto 

^ PoQticn <^>0 m PP ,ri » B OljJ- J 9rjj ^J^e* lb .(Osborn) Ji-*1 Ui—j4) 

_ t • n_ 



oli Thdromorphcs Jt 

jl t Sauroptdrigiens Jlj iJjiyA-l ilbr'Nl^ <^Jo UL>-I 

cA^y^cj^ 4 Parasuchicns j 4 ^ 1 i-S^Jl 4^. 

7^ 0^ s r -Ju!t O^rT IjJ ^ vL~>- 

tojili jl <^\j 4 J^jS/l VrjjJ' ^1 OliljJ-l 

j£*i) Jl^laJl iJIyil jl Py6rosauriens a>^\ oLji ^-4 U 

.(ur 



ja5^JI olJ.1 5JLJL- 4 b . (Osborn) RUioctrot tiborMaas (^U) CA*Ji ^ IV j£i 

t T <T .(^)XlcborhlwM ^ . ^aiSlI s^UJJ ^ 

Acerotberiw iwaaac«r t o . ( JaJ Jwj^» ) aardiaaearis i)j££ t i . ( ^yjy ) Packypithv 0 jtfJT 


c i * 

( Jpl j ) Xipbodoa grsdle 4 d. (Cuvier) (Ludien) Aaoplotbertam t c .(A.Gaudry) ( 


. (Cuvier) 


_t • v_ 



iJl ii i*iJ Jp N t jU- oli ol^Ui : ^jo&N Jeup 

• Ol 3 If ^ 4 y~&A ^Jpy^o y\^Sjj . dwU>j 


jdJ ^zJt Archaeopteryx { j+~A\ jljJ-l SaurarSs Jl 4J> Jir^ 

oU^jaJl <Jj L*l c ^p ^/1 ^ 4 aa^I^JI aJLLm^ 

^b^jl ^ t \jiyA j^£x j jJU ( Carinatesl j Ratites oL«UJI ) Ornithurds 


. ( U 1 ) JpVI 


^ W 0 

4 jl>- f* 5 t oL>Ui UaJ : oN^t^N vj u p 
1 3JL>-I} 4^. lap ^ oJlij laJUP ^JjL-JI uJLaJI aJIJjSJI ol+Jtlll y» £jj 

oSSjiL jj\£jj L jjoS . a^J/ 4 A^ b p 3l»L-j Oj^ a^>i^jL' J-s^" 


• .**>- . Jjtfl 


J i») ■ i -" oU jt Prothothdriens ol -jOill <-...L^ 

jjj jlii» Uj t ^..T Jl iJljJl olyJJI iJ, y»j Omithorhynque 


Ol~>— S' t ( iJljJi'i/U jl jLjJl; jy~~A 1 $ « . bkjliutf *_Js y l^^Jj t oU^*l 

oLjjjJl SJ-jJuJl »J_Jl> <s-y*£- Jp Ijaj I (<-J I M6thath6riens jl 

ojjkj .(HAtWVtUI J^-i ) O I ., •>■■.>-! I jl Euthfcriens j Multi tubcrculds 

jtsi C-»Jii ,<JI lpy> U^Sl) ‘ j»j' 0j£ t Mlf Ujtfi t 

^ aj Rh&ien ^j^JI ^ oL-iJill J_Jljt Cjj 4 b JLij . i_?Uxi-JI JL^J-Vl 

jl) ^jJTLJI ^ LajjJj oL....>.- < xJI < . Aplacentaires multitubercul6s 

j£i ) Jpill ^-b^Jl ^ Placentaires Jl «J*5U» oJL^I { t ( oLJyLil 
^ Oj>L? y?oJl JJUI vJj-l j v'i jujT (i V^jj (U« 

. L. UJ, Jp aJVjJI >1 ^ IJLsr- iJ oL-Xill l^li IJU 


ijLsAi, . 4JU-I Jl^iVl I_j.;.^i Ol;lUl <j «UiJ>l objUJl JT 

Gravigrades Jl Lc) OL-Nl oLcju-j toLilii-lj t ol / iJ-l otATl yj, 
^Jp IfiU oLl^LjM (^1 ‘lfALJ.ij i y *. Jl ( 3-XSLJt 


— t ♦ A — 




t b . ( . JwyJjl ) Jpi ^^>5 MaedtlKfian i a . ^\»c.AN CA^Pj^N — > t A J^-5* 

0^*U t d . ( yf\jj ) Dinotbcrium i c . ( OLi^ ) Loagirodtri* (Tetrabdodoa) Mastodoa 

El#fea* 4 c ( s~>\& ) Oj*UI J-if c d . ( ) ^^rf} OEIapfc** pfMfaalH) 

. ( J*J cft-jA ) EkphMMtfqBe 4 f . ( CwA)"** 


$ Sj^JaJull fl Jj*Vl Olji ji JLj . oJbwLP 4^l>«JUw» 

j c ( dJjLJI Crdodontes Pinnip6des ^UiVl oLjLpj 4 c-OQs^l 0^3 <^l 

t yU-l otjS) ongul^s vJdJaJlj yU-l olji <^l * oLyU-jj ( 5 JdL) Notongulis 

• « 

4 — LaJIj Amblypodes J ^Jill oLL<wy 4 Condylarthres 4 U^LWl 

>0i l) 1 U^X . Uli oJdb Olpj-*J? tJLflr <ii£ ( 

5JUJLP JjUaij 4 Condylarthres Jt* SJtfUl obyU-l AL^ail 

oL^oliilj 4 ( Anchith 6 rid 6 s 4 Pal 6 oth 6 rid£s 4 Hyracoth 6 rid 6 s Ji*) oLIjU 


— 1 * 




j 4 ( Amynodontid 6 s j Hyracodontidls ) oLJJlS^J^ 4 (Lophiodontidds) 

Anoploth 6 rid£s j Dichobunid 6 s j j — iU-l ojjJJ 5 — TitanothSriens 

ja£\ sfJL3aS5 SJdb L^ajl OlU v >j . <— oty ^ SJjJP 

4 Dinoth 6 rid 6 s 4 Moerith 6 rid 6 s ) S La! 1 JJUaij ^ 4 _*-JU 

. 0^1 l j&- vM' ^ oLLaJI jl Elphas ^ y . (Mastodontid 6 s 

* « 

<Jp Primates A-y bjL^aJ 

C-JtS** 4 5^0)1 A«.->rA 1 obyJt-Jl 0 t ONl O^yAt . oUyJtJlj OjjaJlj 

4 { ^i\ OL^I 4 ^aJI OUjNI) (PJLaJI OUiVl J* cs ^ 

iJU-l h Jl >x>- cii 

.(r* \ j ^oa j£-i> 

j 4 JU-I OtiUl c%wa5 jP _ II 

r liNl uU> _ 1 

C * 

^ Oj^P bu^* 4 IJb^ aa1i£ oblJ 4 S)L*Jl oJlft 4 S^Ip t 

. ii>- J~-bJ *L*pI Uj jUjVl 

. thalle oU— At t£kU ^ iJbS" jp o,Lp y* ^jLJ! 

Thallop bytes A-Jbii 

<■ «y\c> 5l^ Li 4 a >^44 iAiU Sa->-j oL-^JU ^ : ^Nj^-N vjup 

. ^*>by** ^3t ^ L-wL>~ U^IjT Jp }* ■&} . j>**£ 

jtfi jl aJo^ t Ui-I i-IL* oil Li ^-Aj : Algues * L\\ i^j.p 

V“si ‘ <3;J^ *-->U<a3t UL>-I • t-As**? 


— IN* — 



^ 4 iJlil ^ 4 UU jLiUsJNt SJuJLi* ^aj . 

oli^l SUl£ olw? ^ fc ^ j J^-i ) UjJ Ia^I <j L^>- 4 oliLjaJl JS^ 4^ 
cJUJ* ) Cyanophyc6es : c-J) JT JJ *>.. -i -i "i " ^ * ^ Uo'UJI 

Chlorophyc6es t Flagell6s oLi»^- t ( 4....-.L.. < ol;jJaJL» 4 (^J 

c-JU*!*) Rhodophycdes j (tjyf - Phaeophyc 6 es 4 (*l r a>~ c-JUJ? ) 

cJl>JaJl ^a otiUwJj g. L »lwJ . ( $.1 

) J IjjsJl <Jp AjjU-i c^L- ^i5( 

•(i Jl»*- ]UH 

i ( <L£> ) 4-sJ C->UU jl iJLii* oW-J ^Aj : O\i^oii\ vjup 
. S^Li jUt *Xij . ( 

ijv <_SjLi%4 ^jp 4 j^U oLjLj ^_aj * Lichens OX^-Sf^iN u>*P 

<• * 

. OttU^ll Ljajl ^Aj . 4_.JL>*ig 

iJUil r-ilc Jp <£js 4 iv»U- (T*J : Charophytes 0\^N&\ <Jup 

tj ULli OJur-j Bryophytes oLjIji-l j\ oLjjfJlj oL-jJliil Jy 

.(jtun 

Bryophytes cAj^N^A CAijyiN Owit 

(3;jJt jsSS" jL. ^p SjLp oljLi 

. Ia,L‘T jJUJj . arcJtegone y» ^a«Jlj . <->*->- JLpjl 

^ — H- r 1 ^ b* ^ts» j • Hipatlques 0\j>£i\ vjup 

. sagittate 

. >b ji JUI jM-lj ; cAfc\^ Jup 


— i > > — 



Oj jj. \a.i«A t a . Psilophytcs Thallophytales > i ^ 

PfcMlifefl t c . (Dictyocha) Silicoflagellts < b . ( Pinnularia j Cocconema ) 

c U . ./y c-JUJ* ) CoUenia t d , (DcflandrcXLithopcridinium) ;> ) s^U-iA 

(*[y a>* Pila ^ tc . ^ ( Stromatolithc 

DipJoporc J 4 ..-K i g . ( *1^^- ) Reinschia ^ a i f . Autun aj&d 

^ Dasycladac£e ) Clypeiaa ih . (Dasydadac^c) (^LiyPj 4_Jy^h j^waJJ 

# 

- l ycjail (*!/*“" Archacolithothamnium d . 

. ( Purbeckien ^ ) ( Charophytes cA__j;\S\Jt) Chara oogone i jTjj JLJ £. UUL* «, j 

in .( jp ) Psilophyton t m . ( ijj «;* ) Rhynia il .( ) Asteroxylon t k . Psilophytales 

• ( ) Haiisc ™es 


— 1 




V' '-‘ij • ‘jw* < >^W' ‘ 

. Spores ^ijjt jJlSuilj . Jjjj U Lr ii 5 jA}JI ^ ly/ 



1 ^\JGj \ ) LepModeadroa S J p*Z* 4 a . <^j JU! Pttridophytes 0 \^J^N > a • J_Sw 

Jp 4^)1 ol-lfJJ kJ»Uojjl 4 a'. OUapt £• Lipidodcndron JL» tj%- 1 4 . ( ^ T i . — X e 

c b . <Jjj £* Tessellata ® i b . Laknbtrfii 

J^ljj ^ --» SiglUarta UpUj^u j LepModeadroa j^Ju^ Sdgmaria c b , S. rirga a i ^jd 


Jw»U; £• ( ) CAlamite £•!*- 4 i . Calami tes jwap ^ j^-i 4 c . Equi spates JjLl . oi^JbM 

. spkeiophylloa Cr** ‘ d . Aaaalaria stdlata 4 c\ ( J|jjl ) Aaaalaria ap fcea op h yllaldaa c . ^JUii 


— t\T — 



oliLJI J-JIjI : PsUophytales osup 

Ua>-j ^ill (Rhyniac6es, Astfcroxylac^es) 

•(n jCi) 



Afterotfceca 4 a : Filcalcs Sj Flfcaka OV»y ^ o ^ jSLi 

c d . ( ) Pccopteris arborescem 4 c . ( ) Arctaeoplm 4 b . ( 

Netropterii 4 f . S^jLJI cAi-lj/Jt (Ul^JJ^p ojli ) doaaopterU i c . (Psaroaiu) cr *>y^ 

. ( jyLJyjD ) hfixoMn onto 4 g . 5 J \yCA foliole i%> tt .(jlfJ) Trifoaocarpu ,f . ( jJLJyJf ) 

C*ftfocup«i t h* . — st jlj *j| t h* . jS'i i l..;.. t h . ( foliaire jjjJI ) i-JlayS" L h : c— fljySsJI 

.(vt^jT I ijij I ) 


— t M_ 





Jju 5JU-I c-Jbr Ji : Lycopodiales ^ 0\^«^A <Ju p 

4_^Ap oULj ikJJ c S£laginellac6es oUUiS" j Lycopodiac£es oUjJbU 

* Z 1 # 1 

Ol t JLJI Jp- Jxi ^Jp \J*- 0 ^ c3};jl Oli c 

L6pidodendrac4ces oLj ^JLaSI jl 4. J.* jLa^J^/l o^jj L*l>* l>l£> ilyi 
Lycopodes ^Ji jl objJliU ^j| yy c Sigillariacdes oLUa~Jij 

^ jp lyu uy^ & CJ»T U^iJI oUisJJ 
. ( b a i \ o * ) L-J p JIt - <m r'^y <j 

<j\ Jj- LjaJ Laj : Equisttates O \j\*£ j\ ^-\ o\ji\ vjup 

JJ Jj^ai.U L$3 L*j c ( esquiac^es oL?L5" <J>) ^L-JLp lf»v^ aJU4 

* * — 

5^? 1 4 laj .«j c3j;jl ^ Sjtji jr dJJLc 

Calam arises c Protoarticuldes cAJ-yaiil Jfyl ) 5JdU aJU»i*w* JlSwN 

. ( d-c 4 > o . ) ( Sph6nophyll6es oL~A^lj 

r ]e*A 4 A-JUU 01 : Filicaks OU>^\ Ju* 

^ ( (Jij-ij jJI wX_i* ) cJlS^ c i-fU^w* Ul^ LfUL^i 

. LJl>- 4-J^sll 4 Paldoptfcriades 

^Lsi 5*1^ U Ji Lb- Ul-Jl Jljjl Jb4; Uj 

• W t> 

ill* ^jAj : Cladoxylales 0\Ay»£jifj&\ <Jup 

. J> aJ-l 


^UWl II 


”jJ!J 


Ivijl U>j 1 3jj ij ij-*i Oti oLrLi ( _*y 



_n«- 




ijjfc) 4 b . ( JpI ^jyr ) Zurites feaeoab t a . Beaettitales 0\-^r> ^ o X J_£Li 

. ( ( Jpl ) Giakgottes Hattoal c d . ( JpI ) Bakra c : Ginkgoales . Cycadeotdea 

Vottzla betcrophytta t f . J: Jp ^U- 1 6 . ( ) WakUa pUiforab c c : conifer ales 

. Jp jl>- Cr* £• Cr** (uA/ ) 


oljajjJij carpelles 0 \j\a^ sjup 

Oj&j . ar£ol6es a^jl* jJp <, ly*a>- <, (£jjl£)t ^ 

«' ’( l jjJUi ji u ~*y ~}\ ) ) Pt6ridospenn6es jjJUl ol^lp t-J, 
. iipxs 'jk Caytonales j Bennetti tales j t ( \ o \ jSLi ) Cordaitales 


( jyLll ol^U) oLJUyil 1 SjJlH 1 oJOb <#uJ» Jj>- LIU- Jjl»- *JLa ( ^ ) 

JT 0< JL-> . JU (ju>- Jy Jp 4*}U* <Jsjy jp SjLp ^iljJl* ^ o^JlJli . Pt6rido$pennte 


Ji-* OLJl frU-lp yiw . OLjajy vl — 4^-i-Jl Ob JjyJl -UP ( C*>\j jJl I 

. Ui JJ U Jutf ^yA ^U- olvs J Cordaitales ia J[ Emberger 


— i \ n_ 



Gn&tales SI j Ginkgoales c Cycadales L*l 

. * , * 
j£-i) UU- a1i£} **yry cajcjJ L~J t Conif 6 rales ol^U 4 % 

.(W 

. oUj h SJO*. o^/3l O/j, : Jup 

. Ui- 5-pji Jj UU! 

SjiU SjI>».:......M IaLLLj . eJt*-lj Si.Lv *)4< f S; ., : i ; 0\X^^ i^A-P 

. U Uy 

VJ^I JS 5 .ociii ob oli^ : 1 M\ oU\i Ju> 

oL£y!l £J%*aJcj> c Ap£tales oL^T^Jl : ^llp AJb? aJU-I 

. Gamop&ates ol^yll c Dialyp£tales 

^ 0\j\?cuA\ o 

4 ^ Al^iS"" JjjL ji \*A> N c Olj^/l ^JLp t ^JLp 0 } 

JL*JU |1 aJL-w* j\isJ jji/l «w< ;»*»H {£*3 ^ aI^JLU 

Jp c A^j ( jjp ^La^Pl ^ ^ {£j&\ Lfl^]sa>- p— y ^ 

£ Ai*o %>JL- fJULJ Jb> aJ lyy jJUJl U* Oj£ t cr £*Jl 

• <^b}Jl Ol^ll <j l 4 ^lyVl J^4~S 

01 OliU;,,.!! |llp ot?b«-i»~ll d. «>■ Olojai! ^a* 

JiuJ A**JS^ (3jjP jl aJ>£- £lyl ^Jp Jl^-il ij* cJS'y+f: tyrj 

fc j* £>•■£!> * ^iy: Jl a*y~*‘ 

• cT^P' 6 

OlJbJ&j a-^-JIj Bellardi JJ ^ Jj^U Ju*I Jlu oJl^T £jlij C. ja> ^) Oij 


— t > V — 



^ i-JtAiil oLLWI ^ J&S tjst-ji cAi .u* 5 -sULiJl 

Sjjtf' jJL-j Jl (Neunuyria) oLiyiW Fontannes JJ yy i iJUa^/l 

. L_jy i }jit <~>yA yMli <-?>;» Crussol Uki a- — jy**aJl J 

^JLii Jl » J**--**^ (,1^. «Jl»-Ij <u.]a; JL._aa d)l y L>y- 

Ji o^JusJl y t V«i£t6s <^1 ‘ jyju> cJj J OVSvil J oV-U 

JJ C.*> 4 jt 4jLjnll aJLJoJI <jy 4 aSI^JI OtLjaJl <j qIjIh^mII U ^ 

i*Ky t JlSj&t J C^yi V*l jtsi oiftij JLfcUi 

. y>'> J1 «*-y 


4 JxaHj OlLjaJi y* aJLJL* J o^r^ll OUU^JU^wJL! iJLfcil 4-^l^jJI ^Jsuj 

Ajl} 4 LwJ Jfl-Jy Jli 4-Jl»cil Ol 4 j\i£* <^J 

®; 4 * <*jy J!>^ Jl£^' y ' 4 . J J > - J-^L- 4 t)t*jJI J -y-y 

« 

. phylums ( JJLi ) oL*-i jl phyl^tiques 4-iU-i 

^ yill Ojj S^jI^ (Sy* O— »J 01 dJLli y* (£ y 

<y> ^ *yry u^j i lignfc <bLJl » < phylfctique ^UjJI 

. yuu g/h Ji 4 ji>Jt 4,? jfert 4 j\ 



PalMilu Neuuyii t ^ : y[£\ Ja** 0 \^wi\ \ 0 \^V* 0 \**s-» — ^ ®r 

* 

. ( ^l>Jb-Nl olUaJl ) TiIoImu Hocnesi t © . ( 5JU-UJ( oUi> ) 

\X* ^ ^*j)l ©i> Jli*i ^Ljaj^ oy Jji/ p-J \ AV o (Jj 

oL>w*Jl ^ cJLt a-JL-^ Neumayr j-jLy ytJ ^jUl 

^ oUw-Jij J {JjfzL* J oli-Ul J S^r-^ll Paludines 


— i ^ A 



^lllj 4 jJLaJI oLM 4 oJL* L*ll j 4 I^JtS" OptsX^ oLJjc* S^jw? oIj^>j 

i)|jLu>- JL>*^J CJlT ^Jl aly 4 ^Jlill ^>-^1 4 C-JlS^ 

^ ^ii^iJi dJUb ^ itfl* ^IjlpI ^ .(^r ( J^-^) IttJ JS - j 

. SJjUI i*— I^Jl ol^>*Jl oJUh Ol^* ^J| ^sJl jLjajJl OULW 

4*5jiJl Ol 4 o^Ja>«J 3jja>- 4 oU^-m-wJI dJl/b jjJaJ a? 0 ^ *Ajo 4 jA*j3 Jsl>^ 

OL-jNl ^Ij L*i5** . 4^l>- 43 j>-j 4 OLuJflJl O^XpU ^ 4 JL^ COS** 

jt^U j$5*1 4j^>-} JL>*j ^JpV I oU.jall dJ> 

CjE" \±*>J 4 uJJi Jl iiLO^Lj . ( objjj L^;JJ ( -^Lr > ’ ) 

4 4~dij (JjZ~l\ <Jp 4 J^- Ujl OU^j^JI J^i jK" 4 Olji^>clJl oJL* 

£j* 4il>- 43*153 u^!> ^ cJ>i^ 

oLiJaJl oJLpIS ^jA f .1 JLjjI ^ \ )o~*j \ g y*«;» JaJ^j oU-P cJlI^ 

Oil U5oy . ^ it* J3>- La IpS^Lr* £iJ ^\y clfui J1 i^oll 

JJL> ^ ^*1 ^^P *>Ljaj 4 oUx~~Jl oJuk ip yii* OL^pI oli iJ»i>- ^..-t 3^>w» 
OlijJaJI j cJtelsAJ <J^>-I ol^p 1 ^1 i~JL jy Jail! IJla 4ja>-^L» ijl^»l y*y 4 4-^1 

. ^ ^ ^ 1 dtAA 


oijiJl J 5 li ) Vr -^yjy <J* ^UaJl oVjuJI oJla Jli*l Ai! 

^3 4^^ *-**£ cf i J1 ( 

. 1 Jj>“ 4 x»^Jl 3y*Lj? 4 ^b OL%>fcAJ LfjL* 

^-■■llaj l N jjJajt ?.Jaj Ol v--^ ONl ^ ^1^1 <0^!? 

. U 3 ? 4JI 4 ^JJI Jl 5 wl JjusJ ^ 5 " ^Ip ^ * • * * * 

C^JlJ Jp Neumayr ^jUjJ ^Ull Waagen j*\y oLIji -iij 

J1 0:> ' 4/^' 1 c? oVjlJI »wJU- Jli . subradiatus (oppetia) OLi^^l 

«j> J 150.1 ^jA I^Jlp- ol »^*-^>- ^jA ilLOl aJLa i— »l;i 4 ^»a 31 Franz ylji ( ^ ) 

. <-^i5il OliMall <j1jj ^P. U .«. j > U t 6p~~*J 


1 > ^\ — 



oBUaJLl:^ ^Uai-I U ^ ^ cJK' ^)l o'jL^JI aJjj 

vi*A£ Ifj* <J^A^- N ilA&jj fjt' La^l {j*J& ^ j^aJJ 

mutations £>\y&p ^1 LUapl ^llj 4 ini^iJ I oLL> N J-^ly 

JaJy 5yiU ^P i^U fAy I ^ (J C^Ul^ ^AP ^ Jij <JlLA ^ odLj 

. M ciblLLJL < ^a«JI 1 $ 

oUU^u-II (.Lip ^Ap ^iAit Waagen Neumayr J[ Jpj 
4 oU;Ui *>UI L-JL cSJULc U>w ^1 Ia£*j phyl 6 tiques LLA ^ jji L-I^p y£ 

c*A , jLS^All <Jl^-AN aJjL ^jA oAjAp 

4 j^\ UL>-I Lb O^J ^ JLp 4— JLJl iw*£ ^sJi ol ol^ULaJl ^p 

AjI^LA'V 1 (£y~* <Jp dJLl-C V CJ^~5 * SjAj 3AA l.» **w 

a>-^ 0 jpj La> UL> i ^LjVI oAa JJaJ IaA 4 oV^LJl Jax o^Ip| 

4(jJ^il i^JaaLl 4dA-^Jl J-jai* 0^/1 L Jl>- JT <Jp} • 

4 Tibanothferes oU^LaII 4 SJLa)I 4 ( JjjU ) fiquld^cs oLLJli LLiJI ^ jyiiJ 
. ( T • Y J^A ) Primates oLJI^JI Cam61id6s JLjL-Ij 4 OaS^JIj 

. oUL«jLmAI pip ul>U ^A>-^ (Equus) 0LaJ4 4 -- .A o^w* cJJJjj 
<>* C~A~J ^ill jJlijJi J ,1 LLi^»J Ljj2j L^pj^ JS" (j LfiJU 5^1 p| Ai^ 

. ( > o t j£a > aJLaJi i ZjjA vrx oU> 

J*u& d\y>- y*j 4 EohippUS ^tAaSI OLoJ-I jyfr ja? JwjjNt OjAjJI IaJj 
£• 4 yjz * .11 cj ^ vA r SL ^L?l 4 4 -JUiil Lli <J 

^ jtfi Jl Syu ^JJt JbLl U> ^Al;^ . iJjUa^i Lj>^* 

OUa^I ( J-A» a .11 0 • 

* * « 

4 ( ( Jpifl ) Epihlppus JpVI oLai-lj 4 (ia-^jl Jw^i) orohlppus 

* * * 

4 *ij t Miohlppus yw»V< oUa^-lj ( ( jw>yJy ) Mesotaippus ia^jbil oUa^-lj 

» 

Protohippus JJVl jl^aJ-U Merychippus 0UaJ>lj Parahlppus jUaJ-1 

jsAfl IJUkj t ( Oy-^-Jj ) PUohippus J~S . Jl OUajU Li) ‘(ui-j-s 4 ) 





•Ojf <_■— i oy»-S ^ Jll* . I OLa^-l <_ ...! 5 1 i 1 . CA^-N >_...’> \f)Jb > o t JSw 

. UjLiil £. w, t %*JJ.I oUL»>--- II cbj—ll Jljjl Jii, . LjJ/l olytJI lp» _iJUI 

tfjj ^aJl I II . JlSLt.Nl Jjat Cv. S sJ> Ol^ Oli** JJ i*WI J»>iU ut 

* <4 * t « 

■ <+**>■ JjUaJlj U^!? j-iP : olJLsU 

Ijlfc JjU^> t (O^p) bunodonte j (^]a — .) jy*i : oLLsU jlp ^UJ< < 111 

# * # 

. U»-U»j LL»p Ly> £-Ay ul/^ 


— t X > — 



C-JlT LU 5^)1 oJla OJIT jw^XJI Ju> Equus JuljJL 

^ £|JUj 1 Anchitherium ^ y *yLj JJ Col ^)t dJULT tOl^A JiJLJ 
. Merychippus jL^>- ja Hipparion J|j Mlohippus OLa>- 

l^l ^ c <j jl L-^l;jl L$ gOa C-yJLiJl wIaJj 

J u>^jJLll J \c~^ <■ Equus OLa>- Ul . OJDI ^JU-I 

^ ^JJjb W^i/b *Us*l 4*jS Oi;Lj £>-b jK" c 

. Z6bre Jak^l jUi-l, c ^C^JI ju±\j <. jLaLlj 4 0 \jUJO ^ 

oUa>- IjJ cJlSwVl ^4 4juIJI U~JLJI oJla Jj 

flWl Jomj Ol <j*>- J c 4>uii J L^Jb tJbtj; 4 OLaJO Jj Eohlppus 

4 *^!) j*ji of if c^^b-of .jijit) 

\j&r <JIp ^ r^ , <aT ^lyO^ll O^Ualj 

.(\00 J^-ij C III J II 4 > o t 


-L> C-Ot£^ 4 o^ftUaJi Ol If <jy<* *1^1 j La j^Jadl Ol Oil j-Lj IjSsa^ 
ojXj ^jJuj iiflc d^Alli DLL- L)k>-V *xij . LpL>- <$->-^4 t *jJI 



. oL>«^Jl ^ily JLp 


s — i si-^. - \ oo j£0, 

,J*p * ^*a^\ 

<— 4i C-»jJl jij ( ) <LAa-iJl 

. jU<aJ4 bl-b^l JLf- ^laal 


£ 4 £ # C 

5yi -X*jj c l J j«v^ l-^l ^ OLaX- 1 Ol ^ ( \ ) 


. SjliJi vlOJb ij* <JbJ-.il 


— i Y Y — 



Titanoth6res ol;l Jr\ J ^ j* 

OjJhlt ^ OjLp 4 loajl V^- jlS OtS^ OjiyiJl Ol Ol oLjlS^^JI^ 

4 O 4 JjlJVl JUPj 4 S-Jlil (j OJ^jLL* C-*jtS^ Ol JliO ( ^ 0 ^ ^S-t ) 

|i Ajt ^ jjiJI (Jl^ y^lji -Up i*>w> C-**-**' f t t-uili J^! 

oli^l Ol Lit* 4 opli ^Li^Ldl 1$-*- 1^0*1 C-jKj <L^Ip ^LIj Lita iJLiJLS 
. ju~Jl < i^T SJp J*>Lp ^1 <*JL£i iL^JaJl l r ui; ^jp J-s^ jl jLJ-t) 



*— LL > _ > on J_SL 

JO. ft\£i\ 4^*1 

- ■*? 
Ci\&\ s^Ja^\TlUaotWrkM« 

Eotitaaops t N . __£jjii' 
- ( J--i— » 0>->il) boredb 
Mutocenu mutocerms c T 

it 0 wj_ 4 ) 

ProtitaaoUerian 

Qwj . — 4 ) 

# 

Broatotberitun t £ . ( JpI 

<jw> i-iji) platycera* 

*( 0 »boni t> p)(J^I 


ISJj . orthog£n£se ^ib~Al ^*-1 jJLLj jjWI j£-tJl ULa ^Jpj 

<Jp 4 4 jU 4 1 jlLil 4 jajv.^>L -L-J-Alil 4 jiDl Jl^ J* £ j£ m dili 0 ^ 

aj^LJI iLJ-^Jt) phylums JLutJl j^UJ o^ 3 l oJIpUJI jU*j 4^-^oJt 

t £^1 cil {jA \jy£* Ol Lj 4 (A-jLJtj 

* * t 

. L.j. 4 JUw* LjjSj oULtJuJkl jilp ^JaJ jUaj 4 j^idl ji 

^Jl ©rl^l y^yil' jtfl c£^l y* iS^ <• ^suiJLI je>^' l*u 01 jJUj 

<* Jey jy~>& 01 0*1 ^>- £$ a z» ~ i ji 4 oULwU*il j^ip C~ 0 */pI 

_ t rr_ 



a^aJLJI ^p Q. •» .il oJLa . A-«jyj»i)l ^jyl^JSJl ^jA ^*Xp ^) 

. Ob)Ui *>Ul ^P Ljijl l^ia :; ]a 7 4 jI»w*AI oUjUaJI <_£ JlJ ( ^jJLaJI ) 


. l_^i> jt L»Ji; Oj^j ot JT JJj 

oi^l^jJI <jjA ^L^/l jJLP Jbl^f oli^Jl ^Islaj JLaju ^)j 4 jjf ^) (_£. I 13) 

J) l 5 s>- jl .k^J J) 4 ur £*3l <Jp 4<^jI 13) c (ichtyosaure) <^LJl 

^•XaJ! $.IJLjl cyl*k ^Ajl aJI>- ^A l-XA^ , f I - ^aP^/l ^amj 

Lj Nl^-)j . (jL^-l wUP 0*L>-J J,) ^LJ ^ ^U^/l ^y^Jl 

viilj £> Ujly J-siail ^l^Jl J*-£ <• * 5 Xfi» oJ^T Olyy£ j* 

J* g^si J) ULp- 1 Li vilk £• jt ii-bjJI 

* # . 

t Machairodus JLp ^ ^^kljiJI Jpo jlS" 4 Ik yL* jj>o Ujlp i)ji*.» 

( *^p SJJL*il jjyaJI (Jl ^ 4 JLp 4 iykl 4 ^>wsaJI ^Lj^I Ji«j 

fxii ~ . i l Il£aj . iJUj J jSl U> ( J^ S ^ Cervid6s oLlJNl ^amj 

„ * * 

<Jy v jA ILAj 4 l* Ipy f Lii« 4 . i <a>*s})\ ^jA ^) kjli 

. (Dep6ret) ( ILJLdll ) 4-jUJiJi JLP 

$ 4 <-JIj S jA j^k> N y»Lj? j.^P ^1 jl 0 yJL* 4P^*jf 4 jI Jl Ja^^j 

Ojili cLiJ3 j>j irreversible <u~ii JL*j^/ yLfrisll foii~il I 

. Dollo -foi ^ ill tljaP^I 

SI 

jO»7 ^Jl iy^uJl ^ Ja-N jjW iLUJt 0 U iS j>-\ if*- JA) 

J , c * £ 

4*J?jAZa (J^>wrf* l^)i i <kj ~*jj 4j jA ^3li?l oJlA jl Lc 4 ^jI^JIjj 4 Ijbl jjp 

j^jVJ <^i 4ff*^La]1 JoJl iff-j ‘ i£j^\ J* ^ CAjAo Jl 

(jN ^jLiw»l Nl ^j^iJl oAa ^ ^ aJ^Lw-JI j^k7 

^ oV*5LJI Ji^3 ji PhyJogenfee jl oV^L-Jl j^k’ jl Phylog^nie ^ ) 

. Oljj.ja n H 1. . — i i y jn * 


— tr t_ 



<c*jS t UjJlJLi O^liLll IJU*j . aa\a ol jib c.. i j9jtu ^Jl 

. ( ' ) ( ^LiJt ) JJLill JUP £lji t fJS’ Oy IS y*> Cope 

<3 JS*" Ol UjIj Ol U 

UJULP ^jl S>lJM JlSwNl Ajju^UaJl ^JcmaJI Jl£3Vl Jo 4 i*Ull 

Jp j^iax <■ Dep^ret <l-*^p ^ jJl I Jut oliiJl JUlj? OjJllj . LilpO 

Oi^ ^IbJl OjjLs?- Ol -X£ . oUjUiJ! ^Jp Objlai^Jl 

. ^ ^ 4JLaJI^ t oLaJIj c AiJUl <ll>* JlJiJj . bbjUJjl <+jji 4 *— 

^ j^Uj Ob OylS y j\>*l OjiU lj\>*l} 

* « 

. LU ^ ol jXj phytetique ( ^JL» 

^ j> j^jaj Ol 4 ^^U^IaaJLI AmwJJIj ^ «,A> lO-Aj 4 0bj>*^l IIp 3^ 

^|>-JUi yl ,Jp t UL>-I IJb>- o-U*j c <J^>-I J cb 4 alas* <j I Jj c U 

U ^jj JULlj . (r) ( Cuvier ^1U)1 o!^>J»l oJl* 4^1 ^JlJ^I Jij ) ojjf ol/r«> 
O^^j . W'bj^ 3 ^4/*^ 3 l-tol 4 jN t L-J^ c Liil 4 OUaJ- 1 j£jb 

^I]a-4 3 4 jl^* oJK^ ^Jl ybl Ul . JjNI 

• ^*y*l 3 t Oy^ll *X^» bjjj^ c bijjil J^ 3 C^i^i JJ& 4 4^Jlill 

4 4-U>c* Sj3 <Jj^4 U 4fl,lau <J 4 4 ^L>«-aJ 1 jj-gJsiJl 

* 

. cryptogdnes Liult 


ji ^jb ji 4 Geoffroy Saint-Hilaire jJLa jL- ijy^p 4 Idi 
4 LiL^-l 4 ^ 'j& y* (ontogenie zy&\ 0^-^) U jjJajj 

oL*JiiLi Jp <Jyc5l UrJsll^I 4 ( * } ( Phylog&iie L^^Li) 4py 


. ( JJLiil ) i-JUl y Jl£0Vl Xp 4^^ Phylums ( \ ) 

>li jl j^p . 0 J>S\ y SyUi- opU Jl^Ol UajI 5^1*4“^ ®«i> (^) 

. ^\ c L^f l*i> j ^ t( ^pN ij^\ 

* # ^ 
0)S^>- jP iivlj ij! yL>- O^JLi ^Jp l»L>-i ®Jla Oj 5J ( r> 

. v'UI j y^j ^ ( ^ ) 


_tro_ 



Jjic SjIpU viUij ^l*JI Jl ol oLJUw-il l*A*J ^ 

C... ,;!lj J~-»-jJ' fly' c£y l^U- dj&y yt phyldtiques LbL-Jl ^jyiJl 

.jJU-l 

Ujlp j ijlis. «L>- 0*A-JI f- jyU jU il>S0 wJL Ji\ y 1£ 

> •>*, Jl^i Jj y V'libf ,1 l*Li J*>Ui . ( j£i) 

fjlyll SpUll 4 rameaux ^ jyiJI 4 Y^JI oi yiaJl Ul . 

jui Jij iL» / j jl aJIiII a 1>* ^il pii c Uy$ oltJl j*S"1 £* 





e 5 pace sver fetes) 


i 

I 


cb .V^VjojN o\ycc- ^ c* . (^Pkylams cM*^^ s-~-i > oy jSLi 

. A>\y« «j\ \Ai» ^\^\>- oA^V^aS 

IA^>- jiAjJ ^yh ji aJ^S" oyij ap^-i* 4 U Uy oJil qXa oyi 

Ol} j + 1 ~j Ol SpUl Jl^JiVl ( jjajy ^j\>- j 4 j ityill ^jyiil 

Ol U J_~* cSyM li* J^>- Jj . reliques bLL 

UL>4 < ay; 0)} 4 L*jj*k J**y Ol 4 U*J OB" j£j} 4 JjNl J* cJUaiJl 

* y *iy^ < A*0Z *J \)J^ J*l oJoJ^r 0t 4 b}l^* l^jiiJ 

U ^ <y>jLz>j t-JUs? iJ^LJl cjB" I &IJ0 o j+b Ol Ju> laSobj 

Jj" aL#£ <j*j9 C^3 * 4 ^'l-^l <J-*«rj SyUaJl Ohu^Ul ^»L*Jl 4 ajI^ V 

y£ Ail^ fJJti <j yik j^Jaill 01 4 4 A^ji^il oL^Jl dJlA 

. { jOL^a>%^i\ J?l y] 


_ trn_ 



A]a^)U.l ASI-JI Aj\y 4 IJbf* lljaj Lwl^ aJ%JI j^JaJ Oj^j 

jl^il oJLP ^Jp JLuC j^jaJ JOu j^laJ Ol N A*lil 0 ^»iJl Ol yby 


«-ys-a^«- \.. . • • jJLr* <*yJLr^' cr* 4j ' W'j 
OUaJO i Eohippus f? Jk2)t OUfli-1 Ojj aLJL- Ol>x— Jl 

ObJ^ll jy ]oj ^.IjaT Jiy . ^iNl ^Jp AJL** O^JL* O * JUj 

^ jj& ^ jyiJl <1)1 ^ 1 ai— OjJL» ^ V o J^Ijo L* jl t ^liil JS"' aaJ^JI 

ja£\ J^lpj ! oJla L*L! l5 i>- Jj\I 4_-iJ0 i-> il^Jb cJj^ Jtf Lingules O^aJ 

jl \j£y jJLj 4 j\ 4 aJLp ^tJLi ON A5*-l>- L*0aP Ljb 0i[ *._ 

4<j>jJl £• 4£jlai~J A-sr-;UU OUJI jyU 1 $aJs> ^Jl A~*-~J-*1 o U^ ll 

job OLSl^Ji jy\aj pja aa A>*i oA^T aJU- ^[y 4 iul ;j b*>b>- c? 

• 

4 <jl£ <^aJIj <^*^1 1 U*J^ 1^* <^1 l-0ajl 

0 

. *LJLp Jjp ^jJl ^jp Uli 


oN!»\*cuA\ ^p — *i 


•* At? 


flJb'li 


I 


pJbJI IaA ^AiL> ajN 4 Jj-JaiSl |*JaJ ^iljJ^I A-Ja*Jl Otfl>cu-Al |*Jp 0^ 

a^I,aJ i^l>N U, . jjSl 11 jJUH Ut* li 4^JJl jJjJI ^Ul ^Lill 

j 4 Ajj-JT Oli-s^ ^P A^l>- 4 A]fl«««o Ol^S^ Jj 4 IfliJ-t dJL>- Olfl>ww« 

. A^lfc AjiJaj oL*j1a 4 fcUap'V 4 0L>^l 

4 -».QaJ oUl>*JLw-ll^ oLaOaJI < -jluJ 4 AJLjc« Aa^aXA j 4 L* JLa> 

aaJ? j q.^LAJ L» lfi|^ a!j\^> \q c.. — J 01 iijAJ 01 

_t TV — 


0 



^ y ip jiUs? yu £}>' y cm 

aJL>* ^ iS^“J 4 oUl>wU*Al ^^anj aJx^Ijj oLaJ^ 4 mM jjC <2)1 ^Jai-0 

. OliUeuJd diA ji:> Jba^ JT OU*i 

U juaj JLij 5^*5" oI>-L~a Ai^L^j ai 1Ju& ol?l>»j^.i1 ^jy 01 jl> 

(jv (^jl^sJI i*tf| { *^s jC i^iJll Juj . ojjlaf 4a)a;* j ikpxlil oLaJoJI c-^jIaJ 
^bj . jycJD 4 JUL f 4 OLaJoJI Aa-mA> yd 

( ^P^ 4 Otfl>«JU*si1 j C-Na»-j ^1 AJ>***J1 ^ O^jJbcJt 

^JULJ 4 LaLIaj iJjlJ <2)1 4 jLijjNl A-Aj-*jJ 1 ^dl 4 jdXJ <2)U 

* « J 

. a*j ^p ol^b i^lil Jjft ^ ^j-L*- oUa>- aJJaj 

4 ^/^l oliJ^ jIU 5jljL> ^Idl* o..»y oUl>fclw«At ^ 

AiO^Jl oUU»~~U { jy>j SaJLl OUb^JJ i jv jz$ 1 dJ lA ^JaJl 

.<>wj1 

^1 ^ 4 5j4-^* ottUsJJ JtjjN ^dl 4 0JLJU1 ouu«aii 

J — **) L? J-f^ ^!> ®ft-‘ ai *T* Oj-^J 

aj£Jj 4 VjUaiA Ui^-j OK" ^dl jl 4 ( ^jAj all j Uncites j Stringocephalus 
Sjili OjK^ ^di 1 ^ L^a»1 <2)U 5^>^1 ddjfc (jv . Ol^JcJlj ^P 

01 ( o^IjlJI oKjIaaJIj 4 oLJja^/1 5jlA“ 1 ol£L*JK" ) ap^-o ^jjLdl ^p 

l*Jp ftf aij . UUli L^iji C^UJ 4 Ajjli jl aj/^ o^T 4*^ jw cij J £-bf 

* 

oCUwf oUadl ^ 4 oLJja^I jLial { j^cj* ^p ^b!1 j-^J1 ^3-Jai 

. ( ^dbll jl ) ij^dl A-w1;jJ A^JL AJ^£ 

0j^ o^^-1 ^dl iU; 4 cr SUil Jp ^ 4i%^Jt oUUiJd Ul 
l^iS" ^dl 4jjy*l£jl Lingules o^cJLil Ji* jj-^dl js- ^Sa)1 

.^yuu^iVi^ 

. ]*• u? oLj J-^j L* 1 j>j ( ^ ) 


— 1 X A — 


W £ 

JA ^JL>o ^Jl jJHj OttUi£«%* Jp* ^3 

(polypiers) ol>-Jtll oli . a^ULI <J\yJ r \ 

W~> ®;^“J aS^LI aLU oL> * jjUojN ^Jp a^*>» Jajl^ cj ^1 

* # * y 

d)^ ^ df A^>«-**Jl vJl^LL>«JLt-*w* ^jA Ol 1-C * ( ^S Aj*^jil A^»wJl ^ 

uii amr ^ ji ouJLJt ^ t jjji s jlli ^ oji>-j u^Ni 

A^li'V L^l IJJ . ( ^ji j^mi I jt ^li)l j-^aLiJI ol>-di 
4 C~mj^jj j oLj j>*A.\ ^JLoJ 4, ol>-Jlil ^P ‘‘^bdaij . Aj4 ; )al)l ^b-Jl 

. <£j& OUJI^- 4 ldaj 4 olJlJI 


Aj A i>w» ) Jajl^d* j^P oUji** Idajl AI^wJl OliU»Ow» ^JLaj ^ 

•£)••• <*rV d^J 4 > > *-^ d^J ( j' 4 d W* *- 

OlJIdil (J^I*j Ob«d>- (J-JaJI ^ibd Obl>*i%Jkl ^JLSj 4 

^pj A^>*jJ^J“l ola-JaJl aaL> . (£/^l ^UaII a^^ J L 

Ooli JLij . ^*~-jJl Jl>ob dJUij ObLjail adA ^jSoT A*Uj 

oLLjoll dyj c? >4^ o* J1 D’Orbigny fli ^1 UJji\ 

. 4-^l>- oUl^-Lw-JT 4 Stages J^ljk lab?* \j±£ b> Ld L)l Y V 
of jtsi oLijJ 0^*1 dij . JU-1 UAji^aJ ^-L-t J*lj)aJI oJbk 

Pateontologiques i^jJjayJb jl SJUcu-l Olllki l +*~~% 

<J1 \ g + r ~ a! bL>0j ( d ^>“ d^-^b Oppel JjjI ^jJ oLij^/l Oliljai ) 

. ( 0 ^}j hemerae JjU ) ^ail kj^j Jir lyw? jtS’i 

y* (^\^aJ)i\ (3UaJt jl Ojji oUUwJkl j-UIp £^3 

Ajuyuj . 4jsL>*^L« aJ AA*A^“i O^^J 4 aJ-^aJI A-^-LJI ^w*A> 

^*jp ^da^: ol 0}^ -X>-J^ (^f*^ m 3 

* * * 

Ad^P Lwb JJoj dJL>-l^ AjI>ww> ol JL» lN OjLp 

oIjUx^-AI Jp d^^^' d^^ 0t J^aj iiu>-j . U Ip^j dJ-dJL! 

. « * * ^ 

faunes 01 UL>-1 oj-v^j drv • L^.^ a) 


< r a 

a- l » — 



^LaHj Cf* Ia-Upj 4 <jUj\£> 

IaJL>-j 4-^l^-b AjUaj 

. uu^jyi $%j\ 

« 

4 c2^LLmJJ|^ jXj ^LmwJI 4A*JflJkj^ 4 0»XA ^ ^ ^vAIjL* 

S-^l^JU iS ^ 4 (jbjjl j U* ^“S* *^AJis^> 0^ 

. jj^a*JI (J^>- oL^ OiyfclJaJ 

^co N <oIp^*^I t_AJby^ 1? l)1 4 aIa^ 0^*13 jajl> y^ 

oUjUi ^AM O y]e> ia^Aj . ^£;-Ull J^l^dl fUaj jA UUaJ £~> Jj <■ ^-WaJl Jj^L> 
Jf OJL>-l <J^y*l^Jl -Aj>j . L* oIa-I? j OU^LijiJi O y 

J»i iiUr'Nl jj-^-b jK" oLjjUaJI . jj-^aJl; oLjjUi ^Jl 

c^Juijl ^\ j 4 Jj^l 4-JLLl ' J^t>- tCi**- ^)1 4 oLpa i .j al l 

<^_...^.^j c^aJl Archaeopteryx JjU) jj_Ja Jl O^U- f . <^li!l <^-*14 J*>U- 

l^b dip" ^*j-**) ^Jsf (<J*^ c^bp^ 

-))jfi £_Jj* J*** X-Bj'ij .^Lj£}\ ja *b-al IwU^ oL>oi)' o^fc 


^ ^\ Jl£iNt ^ iijl^iL LJ 1S1 lj/1. ki -LJbU ouaull; 

. SajUi j j.^^a,xJI J*^>“ oliJl JS^ Lw^i q.,;. < k^x 

olyblfe C U1N! oU> cJLa Jtii : aJUr ^lij ^Ul ^UJI ^ f la* 

CjUU^ Jj-M ^ 

£ 

twJ^H jy^0 0^ ^P 4 Oj^Jiil o^Lp^^I * J4~~" ty 

. .UVl 'jJi 4 {J& JJUaiJl, 


J*UI ^1 J 5 UP 1 


II 


t -I t oJUk t-j^ 


_ tr . _ 



jS* 4 ^*jP JJ^ 4^1 ^JuL^l 

UlL JP C-jLiJj i(^ySi\ jl) JlLJI J1 v_~~J ^sJtj tilU' 

OL^jlij ^Ull ^jA 4-..*.^ d jp Ji£ LUL 4 (j jl Ujjjl cJ frjj-*' - 4 A^^aP 

oLJlLjjJ! 4 oLjjJLi (Ol^Ll culyt^ 4 c-i^sM oLjIic* 4 oLpI*-£» ) 
t*_Jl>»JaJ^ 4 ) Lb oLlJj 4 ^UaJ) il.g>- 

jl j^P . ( (Jj u^JbJl *lil (J jl ji*Jl (J f,\jja£~\ oL^jVlj 

Up JpLiil 4 dJJi Jr^3 Cf* uk^ p-*"* 

• f J'y^ 

oUxlv-Vl aJLJJ ^JliJl J Aiyc* <>LJ~! ’ jl dJJi ^ 

aJL>- jniS' UJ i^JU Ujb JJaju* U:j AiLcAl 

. ()) ij3Jti\ ^L-l J*lj J^Liu O-Aj-i i*UJl ^UwuJVl 

JjSii j ^^5*^ m ^ aaim I XI 

^yaxj O y l^J Jji* . LjU Jlsy IJbl ^y*l^Jl J^jP JLJI jiUl ^1 

Ia\a JxS" J$Lu Jl ( ) l^Lwsy Col f 4 Lj oJI algues ^Jl>vUII 

jl Jj-a 3I Jlj-^-l jlUl jl jS’ . (d 4 > 1 ^ ) A ^ ««.lSsJ I jy** *' a ^ 

J*U\ jl jJL-j JLJlj . jib Jc« OJLvj cJui^aiU iSjS ^ I 

Jj jJL£ ^ ^ iSj ^ Jl Olp^N^I d-Uft J-S-^ ^ JJ^Jl ^ 

• c£n-*b3l J-i L* <■ 

4 <Jj£ L$iSj 4 vW"' OU^M jli t A-Jjalll ^JstJl A^>-J 

A*-~sJ\j J^l jJJiiT 4 A-J^l Jp iSj^~ ^ Aila^l^j A-j Aiijf 

( oI^IaJj 4 oLibe ^ jUJ-I oUSjJ-j 4 oU^-xilj 4 oU>»jjL^jlj 4 oU^^juJLI 

. | ®j^i \ f \ ^»Ui» j Jjf- V * : J yu Oy>j* l}^ ( ^ ) 


tY \ 



5 Zyf; oLj~l**j 4 o U ; M ) 

vL~?» 4 l/l&l j Burgess u ~*r-jy. *JL>- ^ lLIIJ . \^\3[>a^ J ai>- 

4 jUa 4 ^Jl l^LJI oLJlii^ jl~Lo ^ 3^3 cii ^^^3 jll^Jl jLil 

.(b 4 \rr J^U; <3*1 


I ^-Aj 5^-5^ 4 « a «) a > 4_ i ^i J— >«lj oLp^ 4 iJLiA c)l 

jL£wt ^ ^jNli . Jl oLJ^ fJLiJl oljJLjaPj Archaeocyathid6s 

) Olj-wCU*^ .jSs-i ^P ( j!LjjJ C-jKj coL^^^i Ul>- ■» -/* ? 4 4 p1Jl>- 

jlLuJl j Ja— J^ll^ j\£ i yl0y+~j \^Jl^j\ C-JlS^ . (h 4 \T^ 

« 

ly£ j^>w> ^-L-Nlj Archaeocythus o!i> 4-^-ixSl j^waii : SJali 


1 _ 4 _*jI*Aj 4 p^« 3^1 4 j^-*L^J 1 v^lj<-WaP L*i 

c 

Obolus j -j Lingules ibj . inarticul 6 s J-^l ail oUap 

4— j^>fc.* ^ Jl jj4w (3 (^^1? (c ^ TY ^ 

.U»UI 

m 


c 

4 jjjiil lAjj^la 4 liA jJio ^aJaJl IajjJ ( 3 li { j&y&A S\ oLj^J L *1 

^brt ^A cL-Uj . ( > To ) U^aJl>- Ij^aK** js*^* . 

4 ( ^ ^rjypr ) (Menus 4 ( 4 oS"! ) Paradoxltes 4 ( ^ «IJLw}j ) Olenellus 

4 iu^J^ EUipsocephalus 4 Dikelocephalus 4 Conocoryphe cSao 

* c 

. ^jj. L_Jl J Uajl c-^li ^sJt Ogygia j Agnostus 

oLillaj <-ij— w J-jljiaJl j-~u? { J aj ^ 

£ L Sj* j*p liUaJ Y o i,lil jCl 4 UbJuSL-l j ^aU-j 4 SJUs-l 

i y\spr^\ y&v Jjj . LiL^Jl (Jj C 

c5 ^ (3 L j J ^ i ^ 3 * jy 4 r^ l/r*^ ^^3 * (3 


— i r\ _ 



t Uli jS* c (^^L— Jl (Jj 

ijpy^\ oi ji&tj . aJ Oj^b ^+~~i ^1* 

c^Jdi f jl^l j*> ^ a^[I sU4 J1 VJt oWJl Jlisl \f\ *#>M 

<^JJJi£^ i ^a JL>- jI^ijijI j»-j -La* c ( jX->-jI3 Ut . Uilj ly»l C-JB^ 

^ t\Jcj\ c 0i[ tjJ .4jj>*~S\ oUSL^I <SjQ\ £*>\sy£\ l£*jJ 

Jill jS ju UiJJ jr ^ c li> 

. oj-+-£ olJUwUw* 

Polypiers ol >-Jdl c l JJill oL^Ui *>UI o& t ^-SJU jl 

(Cyatbophyllum, Zaphrentis) a^pL^JI oLjU-^U a]xm-1jj iiiuil ( ^ T • 

Tabulds oLOjILIj Alcyonaires oUj-Jtc>- t JjNl ^sit 

* * *. 

t 0 J 1 * <JyU oLJU^ JSj . Stromatoporoidds Jl l^>-lj (Favosites, Halysites) 
aJI>- y* ajL^I 5f.l— i— f c <_£ ^>-1 <L>-U ^jk c S-L^“ oUU^i^w^i T l t o^5i ^!i 
^jy cN ^ l 5 

^ i^LJt i^jNl . A^Lil JflJl^iJl JP ^Sa-^. dAJi J OIT 

. ((^-lIjjP) -b^-JL -bJjjP o^pr cJ **J*~J^ 

C~ yJl c Ljajl a ^ j\S"1 oLJl*^ 

a]x^ c aJLJl! o^Jt^.11 I^Ijlp i_. j,JS t ( i-j c ^ r * j£& ) Graptolithes 

0>l *P 0-LA 01 <Jj_jJl . A-j^jij-Jl A „ ,.« I »~ r . tJ l { yJ>x^S\ i \ 

o^-w- iJJ caj^>wJ^ ^y*^" V“^ . a^jla^- ajjjL** oUl>*a-w* ^p 

lij cj^JI j \^r ap^j C~il*j Ji l^VxJ 0^ ^4*jy 

^ UUaJ ^ o JUJL^- 1-X^Aj '. JU^JI -L^s^il Sjluf jCM3 

V** i}* Or^ 4 ' ^ c <J cj ^ ^ j 

^jj-LJt SJ-ptf J> ^1-bjjl ^iajj . l^jy.1 <J Ijjjl jl J 

r^ticuids oL-^^i* cL* L_py a^»1>- ) 

Jl^t JU J v ^ii; r c (Diplograplus) dendroides 


_ irr_ 



• ' ^ I 

Li \jyf- ritfj I (Dlplograptus) J* (Loges) S^jw* LiL*l 

aJomJI Ul . (Phyllograptus) jl 4 (Didymograptus) oxiJl 

* *** 

. (Monograptus) ( ) Jpi/I <^i LJI ^ ^ 4 Lkjk>»iil 


. 4-i Ipip jJl ^3 ^J^JI dJipli j ^a 7 ^ill oLjLLJjJI 

jy£j (j 4 U*^ j£-S») (Echinosphaeritcs) oUlill jl diis 

(ObJUi) tjpill c^jyL-JI J i-^l>y IjL ill dJUb J |Jbr ka\j 

. l^-y J[ JUj cJUy -ii 4 Uoy^j } 4 oursins 

^IjjVI ^jA ji^Jl cjapl^ Jl ^ OUJ-jaP Cj y Jjj 

4 Conchidiom 4Pentamerus cAtrypa 4 0bolus ^1 ^ I ^ a^L^j 5j^*l 

olJUw~* L-JUJI Jp joci oV^dUl Ul 4 ... orthis j Chonetes 4 Spirifer 

OliUaj Jj I f 4 ^^-sAaJI 3-?5ti SjIJl! V~JL j^/l j-Ja-Jy . 

< e * 

JaJjI L~JL 4 Trinucleus ( _ r ^- ^ «^l J| bLs^l S-UOp aJL^u-I 

:Jju Jjs- L»L>- ijjj JL* ^-Lf-i dilij 1Ji* .(\Tt j£i) 

* + t 

J — lUit- 5^-S^ L»U*>-I L^xf ^_L ^ tPhacops 4 Asaphus tCalymene 

* * 

jj-^^Jl 4-i^Lsoy ol;l — «J~I l j6y . *>Lt* Asapbus 4 Dlaenos 

4-i^-L-Jl j 4 dJJi 4 (J* C^3 

4 ^ ^4^ ell JP” vlJ-l 

, (b j a 4 ^ n ) <oU jji*}\ jl 5 ^jL^-I j\ j+i ** I 


<y*3 <3^^ tj j^l^all ol^i ^ ^ oUy^Jl 

4 ^ rv ) Ai*ulyiJl v J &l jj>t^a}\ ^ j&J ^Jl^ 4 Cardiae inlemipta 

* " * * 

aJ C-Aiy j~*a*J! IAa 1^^" Opi^il J^J^I oL^lj . (m 

J-^5* ) (^1 ... Litultes 4 Cyrthoceras, Orthoceras ) Nautiloldes jj ^ 

. * * 

j*j 4 Agoniatltes »^»\yA JS-ij oL^ol a Li I <u* ^ . ( \ f ^ 


_ tri_ 



4 11 UL* (J JJUijN oL>Ju> ol ^ 4 Goniatities Jl Jo- 

. Conularia iSy* t flJL*o***>0 JjU 

iJlJb A>»— A_sA^ Jjljl jJpNl 4^yLy*Jl <j Cj j^k? l^>-lj 

. jJLLI oU iji JJ s — : : 7 W 

Jl^-XNl 0^ Or 4 01 ( j£) j J\£jj oUJ cJ|;Nj 

JLjOJ (J \jjJ C-yJ ^Jl jJLL" jl 4 : d ; ja)l ij?-Ul ^ <^\ 4 

<bf OOl^J Lfcjjiaj 1 uLJ-AjiAP A£’j^+j£- * ** _Aj^ . 

£• Calceola Ji* ^JLjaJ JJaS*" L^Us^i L y*j ^Jl 4 i-pl^l oLiWyi 

IJL* . Eiftlien ^J^Nl ^ (c >r« J5w) Calceola sandaling y;aJidt ^1 

! J !> 3j_ ~*il £y_i^l LjaJ ( C->Ljj**jy4 Or*) Tabul6s Jl ^ -/*y 

. ^jlLjSOi j 3j^l (e 4 \r v JJJ.) Pleurodlctyum Problematicum 

. ol^fwJI otjl Jl^JJ g-Lj^.^L 4 c*J^lyJi JJi 1 li 


* 

4 0LjUp^J 1^ oLJliii^ oursins ( oL^y^l ) oUJuLiil cJlT bjj 

oIjIaojJI 0l iS y £ ^a>LJ Js 4 JJ-I oLSjJ U-^* 

« * 

^-L^J ^ b«* Ljb jl^j . Ast&rides oL^Jt Oj^y 4u..$* Ub cib 

^ 4jiJbai £ljjl <Ja— <]££ 0j£j Uj^LJI J^J^I oL»U-0aP 

j^?l> Jl^ju Uncites j Stringocephalus OLj^ iibj .Spirifers j« 

.<& «f 4 m , ISJ >> ait U.^J) ota&JU 


oLwUmj obw.i..^ bli . SjLXj 

Jb J lybl y ai oLJj Oli U»U Sfl£it J^jrfl 

ilif JL>J jl Nautiloides Jl 0 i ^ Orthocfcres JOd ^ . ^aaJI 

* f 

Ly>j 4 (Gomphoceras, Phragmoceras) IJbr L^4> jLSJL 

^ f 1 f 

jUtjjMl oLyVl oLXt oi>-l ^ . (Gyroceras) <iiL* ^jo- jl (Cyrthoceras) 
JjU 4 y* g.LJil Jl^X^I ^ 


— tr o_ 



Jl ja oojUt oliUaJl k*\i\ J t Goniatites 

* 

JjjJill ^ Parodlceras j Anarcestes t Agoniatites c Goniatites 

< < < 
G.intumescens d\) (JpVI <LjJI J Gephyroceras j Ja— 

^JL«UJt 4 -s^l>- jj: ClymSnies Ji* JlSLil i3L*j . (^Up <3Uai 15\j>%i+~a 

A * 

* bjL>j' J Famennien 

cJLb aIwi* jl yS> I ^4 J^Ua^-t IJLjj 

( f j e t ^ T t ) (Dalmanites, Phacops) Phacopid 6 s aJj Ip 8 JdL* 

. * * 
oL yti ilLfe . Cryphaeus {J ~^ y>j c Ijjjf U>- Jb-ij 

^ ~ — ^ Irg 8jL*^- dl>0 {Sj ^~ ^ 

Ua i Jb>- oj-^> ( > Y*\ ) (Pterygotus j Eurypterus) o^LU oJjUM iL^ai 

<iJ: Ostracodes Jp jl K^ailt ciJ-li _^>waJ aJ^pV y>UaP 

• Joju j IJb*- Oyl^J ^dl (Entomis, Cypridina) 

ja c Si . ) (Cephalaspis, Pteraspis) aPjJL. IS"IH ol^UiSI 

^\j Placodermes JtlsM ol>ols ^4 JlSLi'AJ \j\y^* 1 J^Lio ^sll (b 

4 (tA^' *1^) Selaciens j c « ^Jj}\ y^*\ Sandstone wlJ-U UjjJu }£ 

. (Holoptychius) Ganoides oU*^l 

t jAj c ^LJ' (lU' J1 ^iaJi <4*3 ^ b^t) f ^ ./*' 

* * * * 
Psilophytales cju-^l ^)Ipj C->!i oULi $.1 Jii^l 

l r ^L^ c ( Psylopbyton lJb>- V'^ L$^bb •( k ' n <• 

Lf*> l 3 f c Ljjjjt c?J <J ^b 

( 4 -^. 1 ) Rh y“ e J u 4 ^ J SJjJLp oLa>» 

cHyenia cAsteroxylon iHornea cRhynia) (i Jl^il JLii^ll jj 

„ • * c v — 

Jjl ^IwuL Lskul O-Jl ^ . (^1 ... Qadoxylon 

Cal amarines ^Ijl^I) Proto-articul6es oLJUaiil JJljl iL^ai JjU ^ja.^11 j 
ol — ^ 4_JIJb JL^I t Ast^roxylac^es j t ( 



JJail JT 01 c Lycopodiales j (Pal6opt6ridales) 

. Jl 4 yJI jdt^Jl 4 C...«aU 

J-Ja*l ( \ o ^ j ^ o * I jl 

Ol»JiM Jvajjjj OhJbf^l ^sJI SftijJl <L*j*jiJl ^.Jaii <dli<»l 

( c^*JI Houiller ( _w«Jl Jl i_. ..r.T olJl ^ jUaj ^ i ) jiJUJ 

. ( L*Jji j OLJl cJL-< Jl j ) J U . ; . J I} JU^-jJl l«® ujiU» JJ 

a ij\>- Asr-jj £1 Ait Jp Joj t- ^ JS3 tP >dl JjJLi C-Jl 'A* OS' aij 

OlAJl oJUb jV 4 olb ^p 4J> c-i . iili^Jl 

Lycopodiales ^->*iJl J iC-^L 

4 ^r • o L^pLaJjI ^JL <^>^9 c ( Sigillaires j L6pidodendrons ) 

^LJ J?L*j ^ c^jLiJl ^_JI (Cal amarines) Equisdtales £• ouj^ 

j *j Lycopodes j »j 4 Sphdnophylldes 4 L*a> ^ ^_~1 p 

Jp OS' i, jl-«.JJl oJjb v^jL>- Jlj . S^lagineUes 

4-JiJU oL*m>^ 4_aJ^« ^ii o^Lp OJlS*" UIa>- O— J 

^\ ai[ cA J&- j *j Sph6nopt6rid6es, P6copt6rid£s, Pal£opt6ridales) 

« + 

%, jjj Jl ob oL ) jl Pt6ridosperm6es la*- icoi 

"v _ 

4 Linopteris 4 Neuropteris 4 Callipteridium 4 Lonchopteris 4 Alethopteris ) 
jS+~3 ^Jl Cordaitales Jl^ ... Mariopteris 4 Mixoneura 4 Odonpterris 

. jtal OjL* (j p->»-Jl 

4 o^Jl cJuoJ J aIaaJamII if" £** 

ti-jt-JaJl oLiJl J-;»P ji- «- (^iJt Js^Jl (iAJi 

4— ajNI Olp^tf^l |<» ja** C.« ***11 dl^l 4JiP 

Jb (jjJUl oli oL^^-Jl j 4 Cordaitales, Sph6nophyllales, Sigillaires) 
4 j;JL 4J j£> JT . L6pidodendrons Jl^ Pal^opt^ridales Jl ^Uiajl 

Walchla u ~^rj Callipteris {J ^ r J^Lij 3JL>-j Pt6ridosperm6e 


II oli C 


try 



O—S ^ ^aj) Araucarias J[ UiU 

♦ (e c ^ o\ 5 ^ia) 1 dJJ-> (J 4 itkil ^aj 

i[ c J-jI iUi OK^ -Xa* 3 kl 

• i**j! — '' LJ'jJjjP 0)\S (J^ *a 0^ 

jU-J^l^Jt kr ^Ut, ( c ^ o ^ J_£-i ) Gangamopteris j Glossopteris 
. olpj^kt ^Ul <£y*-l 

• ( WjJ Jj J £* ^ 

c# 0r*J • h^- 4 p-^J 

jij^ Ij^sxa i djL^r Jl^-£l l^iic C~J£~ ^dt ol>^>wll (Jj^t 

\ hi • tt_- ti *iti i • ti » * „\ \ .i*- i . ii . ~. 


jj* 
u* 


w -/ V » 

J Schwagerines j_»j i^Jl iJljJ-l 




S — L^j\ (^ — :ta.i) (j^Vl (^-s^iJl) (^, Ji LJyj\^S\ J^»- O^ij 

<. Dibunophyllum i Cyathaxonia c Amplexus t Zaphrentis ) oli^l 

. Stromatoporoid^s j Tabul6s u &*> £• (£j . . . Syringotheris 

Jv . oL>-Jit OlilUi ^ 4 Uaw J lyd£jl J Aj'i ^Uj-U' JjJaJ 

cr aiu jl ^ 1 4 _J^iiU Pal 6 chinides O' ^ ( oLj ; ; >Nt ) oLjJjLaJI 
olJldl cJK" 'ijj c entroques Jt ji j£-£J 3 Uaji pJbt~J oUUJjJl 

3 OuSj c)j^' w-~a^ 4 ^p*-' <3 ^Ajj*Xj ^a o^LjLhPjJl O^i -Ai 

. (k 4 \T\ j£-S») lA)'- i ^' J ‘ oJa 


(Productus tj+Pr ) Productid6s iJL^ai oIjJUap ^ 

4 <J\jJ-~\ oIj}^L' ^ cT^ * J^d' J -ULoCuAl J-^ail C-*-Xi ^ill 

4^UjJdl <3 ^dt UJjll AJU-kj ;Fenestella L<r ^>- ybj 

^s^-sAaJI oUj^j JUbLiJ Uaj . (a 4 ^ TT ) Cha6t6tid6s liL?-' l^i 


_ trA — 



^ I Griff! thites j PhillipsiaU* Jp ^il 

Jjy 4 4J^bP jlJuil oJLio oJ-jj 

ol ytiJi >h cj\t ir . w^i owj; j»A w^' 

Ju> ( oby^AJl ) aJ-UJ i-b-LJl ol^>%JI (Leaia, Estheria) A^Uil 

• ( ^ r i ysA«JI 


Schizodus A««^b*- Lj><.*, a *, - - 

j Anthracomya 4 Anthracosia Ji* 4 j^ lib Posidonomya j 

aj^; UIp ^JLaJI oIj J ijo . ojj? ply i ^JbJ Naiadites 


ol^> ^1 j>y . ( b t ^ r A J^i» ) Bcllerophon j Euomphalus JJ 

£* Jj^l ^LaII ^-i!l j Oj£*> 

. (jJaJi ^ OliUaJ dJLP 4>ISJ ^£*1 cOLij^ll oLil 

j ^ ^Ljl)I 5J pU! 4 L Wocklumeria NL ■ 4 Aw ^ > I o-L ^ 1 A 

j ^xibjJLi LJl Glyphloceras j Beyrichoceras cPericydos 4 Gattenfordia 

j Namurien ^Lll LJL Reticuloceras j Homoceras j Eumorphoceras 

« 

sJla ■ ~ ■ oij . JpVl S....-:SL Anthracoceras j Gastrioceras 

* # 

4 Prol 6 canitid£s : <jj >-t ol p^*jf l $1^ J->-j J 


. Ceratitides j Medlicttides 

(jCS-y^- i]au^\y Jli jU c OljjUiJI 4 ~>-U l»l 

_aj t Th 6 romorphes oLJ^-l ( ^SI^Ll ) Prosauriens 

ILiLjt oUJIjj olij l»L>-l ob t i*lill a c -S' 

c Dimetrodon c Labidasaurus t Pareiasaurus ) j!)U UljJu^- 5,U 

Uajj oilT oUJUjJl jl |^ . ( a t 1 1 Y . . . Dicyrodon t Naosaurus 


rl J II OL.aA .,1 4 i...,<3« 4 W^~ *—“*-**“ I 4 (*-S^-l 4_li^ 

ij-fsrl lr^*r“ '-V“ . St6goc6p hales 

oUJ» J jtSLj (in JSLi ) (Branchiosaurus, Pnotriton) 


— ir ^ — 



iii — ifcj — */■ ) — y' ij 'j 

.(a^n jjSlotf oli ^1 (Archegosaurus) 

JLc* ) j>^\ <-jy^ 4JLs<ai : Ji* *k£ libr'Nl cJlj ^ 

^&%k> { j^j jjbr'l) Dipneustes {J ~JLsi\ oWj:/j tGanofdes j ((J^l 

. ( c C U • ) ( Ui^j 


JlsJl J cTs^^J 


« * 

dr*^' <J* L/^r^ u* 

. oJ la J*>L>- iiJLyil ^y>*-Jl jtSsJ 4 Ljajt L* 4 j^l 

O^Jj . Protozoaires oljjj^il a-^JI a> aj^JI jJL^ ^*1 jJL* ^Jj 
(_J ^J5"* aJL>-L- AP^« j£ aJ» A« s^l>“ Aiiif 4 ^Lj^JLA-w*<V I 

AA-^>^/t (J ®/* <JJ^ oLjL>- . ( OJ*S^ OJ 

C*i^l A-P^l OU^i oN 4 ^1 ^ Js^l OlJbJLP ^ Ailjll Oj^Ul 

ji <J \j*£ Ipjj c oUUJpi jv ^ i _fXi ol bli 

lLJJ-V^S •(£ 4 ^ ^ j£Li) Encrinus lililformls : (iJLll^JLi^ll j 
£• ajIjaH oli SpUl ^L>-Nl I jp l*J a>U 4 oLjua*J a.^ JL 

IJL>- jl L) jjj£ 4 4 ^ 4 ^!^ <■ V-S^-l <j 

^3 Jl Rhynchonellid6s )\j T6r£bratulid6s Jl 

. ijjf 3JL^ AjUi^w* ^ ^Jl Coenothyris communis : JJlSllJ^il 

aJLj ijyj w? JlSwl 4 Estheria ^ ^LyJI <j b^>-j Ob j*Sij 

* 

A-JjP^Ji ^>«-Jl J ^Jlj 4 4 -— aA-Ij Ipip J yJi J^-w- Jj 4 J^P^pJl 

* j^r^' u^ 1 ^' j 

Jt y.^: :7 ^Jl oLJ J jJLft 



UySl < j a <. J jLi^Nl 3 Ju JLi* L^aJ C-Jl^ 4 |*-»^^*JI 

t ^ c • 

4 Moules Jl ^JLj Gervilies Jl UaJ jSjlJj 4^ii aJp j^u Ja— jNl 

is^liLi ( JJ» *Sjt> jU^. ) Peigner j 4 Limes fr^ail 4JUi> * 

. # 

OjX 1^ . ^JNl ^-lyll j Halobia j Pseudomonotis j Daonelles j iJUyU 
4 <. LJ^jJI eJNl JL^ 4 jLv-lT jL* J ; CjLjJU^ 

. *S'j*za 


S * VI * I 

o^ixJl cC^ratites Jl *s*y*£- w?L>-j jjj ^*1 L* oLJyjl oL-£l 

oliUaJ \+*\y\ i y a ^ j . ^Jl} uJUl^Li^ll (_} jLicoVl 

4 oJ* ^laJl 4 ^-j <j* < 3 ya 

oJljJLp <J jj£j <jy^ll oLiy^l Jl Nj 4 Cfratites Jl ja *>ULi aJ Jl^ LS" ISli 
^lyjl J Pinacoceras j Arcestes 1^ Jl*) <py>j 

. JpVI ^-LySl <j Monophyllites j Trachiceras j 4 JpNIj Ja~-j^l 


(Uni* j£J ) ( Ceratodus^j*^ ) Jljr'ljp 3 jLp ^ A^lyli oLjUiJ^ 
j ol ) vJ> >~\ \jjj stegocephales ^ 1 \ y il olxLw ol^JLL^j 

* * t 

Jp I yi& aJ ?yA£- 4 Ijl>- oj. . Jl 4 L$-*1j£I oU.^j vi.lb ^Jl ( Th 6 romorphes 
4j^L>w» j 2uiLi^l <JL»JI Ji£ t^JI j^Vl l vjJ-U oL--yM jy**^ ^jLw? 

. ys^Jl dJi 


. ^ 1 

<uSJj ii-*- £-ilr ^yiAJ Jp La>I O-Jl 'A* 

j£i) Voltziaheterophylla ys> jliii'Vl conifdrales oUaj/M sL-il JL>-Vj 

j ->£ Jl J*>U- cytiJl 5)L4-I Preles iyiiJl oUj- >Nl ^ JbJbuj (f t \ol 

* * # 

. Cycadales j Bennettitales j 4 Gynkgoales Jl ^5*-^ Uayl o>J} . Keuper 
OlJl ^--s^lj 4 -l?Ua^Nlj );l-*jlj Ul^Jij^P C.-^ Jl Jl>*I 4 4 ~Ju j-^Jl 

Siphonees OU^L-JI 4 *y+^r Oli jl>«Jl J Ul . JT jy Uj>«-w-w> 
J Gyro^jr, jl Diplopores Jl \Aa> O/^ ^ 4 jJ-l IJu*> J j*~r 


— i t \ _ 



obyl iiUoi 


t 


\ 


V 


dLl^JLi r 

(Ceratites antecedens, C. i 
nodosus, C. semi-partitus 


v; 


■ &y 

Sirenites argonautoc 
Pinacoceras metternichi 
Cyrtopleurites bicreifatus 
Cladiscites ruber 
Sagenites giebeli 

: J;®' 

Tropites sub-bullatus 
Trachyceras aonides 
Trachyceras aon 

Protrachyceras archelaus 
Dinarites avisianus 
Protrachyceras curionii 

Ceratiles trinodosus 
Ceratites binodosus 
Slephanites superbus 


r 




V 


Flemingites flemingianus 
Flemingites radiatus 
Ceratites normalis 
Proptychites tribolatus 
Proptychites lawrencianus 
Gyronites frequens 
Ofocera woodwardi 


t t Y _ 




L I ol JS* . j*A*& js+H) 

^-l^sJl V Jyl t oU-t oai*l ^iU 5 ! aii 4jl 

Cycadophytes ol -l-l^Ji cJlT a ij : ci Jl^I ^aJt <~ii 

oL>Ip £• |*Ja^Ni v cJJJ; ( ^ ox j£-S») (Cycadales j Bennettilales ) 
li>- 0^* IJLa 01 c <15*" ^Ul J^>- iUij t jjjLJl 

liJL^ Uj11> Jl>o ^ Coniftrales oLLy/M aL^I . jyaJl oL; I p ^^p 
ill^j . 4JU-I <j\j j** ^ 1 )j^r\ j* 

jXJ c ^iaJl iubb ^\2*J ^xil opUl jjJLJt objlp 

iUi *— A-JaJ^ . j j^aJl C-»Liii> Jsli yi%J ISy 

tjLiJl) ^JUWI l^ta* CJtT (^yJl) JpVI ^\j^r\ cA jt J^l 
.(jcU^ ) ^**31 diii (J jy>w* c-^L- ^1 (Cham 

oLJUjJl t (^rs^' }*+*. 

->ap Jf.Ua; ^ t ( a t M i J-$w ) (Archaeopteryx) jj^laJlj oUjuJI 

<&\>£ UjLipi JjUaiJl iJL>- JL>- (J^l 4jCJLaJI ^oli 5 ! 

. uJJaj 

* 

^sjl c oLpU-iJI ^S"JLy 

‘Oir^y^' <4/^' ( ^A j ^Y J^) ^aj 

<j <L^>«J! 4, r ,~ l£jl J UL>-I Calpionelles Jl oLaaJj 

IJUb J (Lithistides j Hexactinellides ) <j^JL^ll ui>lj . 

Spongitien ^s»HL ^ai J?U») ^ J 

jl gaizes j jy>w» 

. Spongolithes 


j4 iay A-^l-U- oLU-y jP d>Lp La polypiers ol>-all 



_ t tr 



Il'frUJl y-L<Jl Jl Ifd&A Jl 

* 

alcyonaires oL^i^-^UI cJlS) . ( JjILJI Icjj ^ju jtf ) 
cil ‘ 5-*y jU' (Spirophyton = ) Cancellophycus ^ o^)i 

: 4-^ULl ^ ^Ti b jJ£j oUUJjJl cJaii^b . Gorgonides 

j Ja— ji/l ^-l;yU c? Apiocrinus c(h 4 J Sw) ^L-LJUI Pentacrinus 

C->o ^1 Jj^^/I oli bwJ^Jl j£ij ^Jp-Vl ^-l;^! j Millericrinus 

£ £ 

. Ja-*^l ^b^“' <-? L^s^Li>l ^\-£^ { j^ f 

^-LyJL O^k ^!l 4 aJuaJJ ( oL^^>i ) OIjJLaIaJI O y l^J JLaJj 
^ 5>J Ujtrl, : 5j^ c~*A>w*b c Cidarit£s ol^lJL~Ji aL^ 

JJxJ: ) Cidaris j Glyptichus 4 Stomechlnus 4 Clyplus 4 Collyrites ^L>-i 

. ( > r > 

J <^UL- jl_^t S-^yM oI*jl*p 

Pygopes Jl iij^p oii J&AI, ( T6r6bratules j Rhynchonelles ) 
JuVl JjIUjj . ^Jp^/I ^-1^ jJ r \ ys (ijjii* c aaJj ob T6r6bratule$ jl) 

Ja^/I Spirif^rines -Jl 4 ajCJLaII Jo^j, 

.( 


U-J— Nj t ^b^b <*0\>- jy*5 ^Jl JA o-Uj 

<j OK" ^lj O— o^l ^ ap^t ^Jl 4 Diceratid6s Jl 

aJIc* Aaiai^ 4 J^Nl oL-1 j ( y 2 ju £* 4 ys ^Jl Aucelles Jl JLaj . jl^JI ^iJDi 
j Gryphfes aJj^ SL~Jl jbM Astrates Jl o^f ^ 4 ^-l;yJU C/* 
^ J-UI . Posidonomyes ^ a^i^jJI ^-y^Jl h** Lfy^ V 4 Jjlybi 
j\£^Jl ^Jp £• L$y^- ^w>JI ^j>t-Jl Ol j*p 4 Sy*Jl J^r^/I OljJbc* 
Icai) Pt6roc6ras — Jl S/jj aJ>-jJI ^y^Jl Ja*j y~+sj ^ 4 N6rin6es ob^Jl 

. ( Pt6roc6rien jjll* 

J?lyL Lfrpy/ Oybj ^1 obji^l Jp aK ^b^“' (j*^ 



jjiaj t j^ai jj]oj l j^JaJI J*UI JT 1^-i . j*a*}\ \Sa (J ( ^ ) 

• jjky 4 cAeyj £A t^Jo* 

j\ 4jLs£JI Jl^aaj c 4iii£ J^L* J jl c U^ j^JaJI IJu* Jlij 

c. l5 L$p}jJ t d_^llt ol^LJl C-JK^ oLL^i-l sJis> JS"* 01 Ixj . AJl>«ji)l 

( C-L.J** 4-A*-*-Jl t I dj u 

J jUi>“L> ^LaJI p*>Ul ^ jK" IJii . ( 4j JlSLi.1 ) aJL*-L- i j>^ ^ U^jI LL>-I 
SJU&I £S of Lip ^Jl JlSL&l . oLyVl ja JaJUU lit 

t . a ^w . 4 o^ii (J aJI£aI jtS*1 Lfc^J ^Jlj dJL>- olyja* 

JL JiJyi ^UJlj Arifcktes Jl ^ JiJyi ^LUI jl J^JI /VL*1 

SftteJt ^-Wyi 1^ <J>La» ^1 HarpocSras JpNI ^-LUIj c Amaltheid^s 

J*)l> J *>j cJi-jNl ^^1 j Parkinsonia tOppelia tSonninia 

Reineckeia j Cardioceras c Macrocephalites ^-b-l JjJl>Jl 

« 

^Jt Perisphinctid^s Jlj Gravesia Jl jlJ^I JpVI ^-I^Ll JL$Jy 

. Jlc* ^ <■ Virgatites Jl Jju t UlS^M 

<J oLJ^fl oUIUj 

H.Chaperi t Hoplites progenitor i Pcrisphinctcs senex 

Berroiaselia j Pcrisphinctcs contiguus 

Oppclia lithographia 

Pcrisphinctcs bonioncnsis 

Pachyceras (Gravesia) Portlandicum 

Aulacostephanus pseudomutabilis, Aspidoccras caletanum, A. 

Orthoccra 

Oppdia (StreMites) tenuilobata, Rasenia ctmodoce 

Perisphinctes Achilles (Astartien) 


^XTXjyh 

* 

Ja^I jy-7 

<iw 

^jy+^3\ 



JW 

... 


— it* — 



PeboccnabicrisUtum(- P. Bfanammatum) 

Pdtocenu transvenarium, Ocbetocenu canaliculatuin 

Cardiocerascordatum 

Cardioceras Marine 

Cardioceras Lamberti, Pdtoceras athleta 

RdneckeiaaDceps 

Macrocephalites macrocepbahis 

Oppdia (CJydonicenu) discus . , . . 

Oppdia asptdoides 
Oppdia fusea 

Cosmoceras (Oarantia) Garanti, Paririnsonia 

Parkinson! j Oppdia nibradiata 

Cceloceras (Stcphe oceras) Blagdeni, Whcbdlia 

Romani j Oppdia subradiat 

Sphaerooeru (Emilda) Sauzd, S. (Stcpheocenu) 

Humpheriesumum 

Sonninia Sowerbyi, Witcheilklaevuucula 

Harpooeraa concavuto 

Harpoceras Murchisonae 
Harpoccras opaiiouro 
Dumortkria Pteudoradiosa, D.Levesquei 
Harpoccras (PkydieOa) aaietuc 

Lytoceras Jurcnse 

Harpoccras bifrons 
Harpoccras faidfemni 



fAmaltheus spinatus . . 
I Amahheus margaritus 


Dom&rien 


I Deroceras Davoti, Aegoceras capricorn u 
Polyroorphites Jamesoni, Phyiloccras ibex 
Dcroceras armatum 

Arictites (Echioceras) raricostatus, 


’ * * * >Jl) 





^ 




ti*\ 



Arietites (Edaoceras) rariocostatus 


» — *> 
Lotharingien 


Oxynoticeras oxynotum 

Arietites (Asteroceras)obtusus, 
Aegoceras plant costa 

Arietites (Asteroceras) Turner, 


Deroceras Birehi 

f rietites (Amioceras semi cost at us 
S.str lArietites Bucklandi 

Schtotheimia angulata 

PsUoceras planorbis 



Ui vJMl jLr j oLyJ 

4 Bllemnites ol iuuJLJI J 4 <_S oL.»l j 

* * ✓ ^ « 
jj* 4_J 4^-l;yA~l <J ^ c 

^iaJl jjjJi «l£t ^ bUi^-l Jij . OlJyill 

J.a^N) ^LJLil jL^Lil y-jC jjJtJl ULfc OlJLii OU 4 hijii\ 

( 3 -^ JlSLil JpNI ^UUl ^ ( B.excentrfcus j PuUlosus) 

^b^“* o' * ,as *!j (B. irregularis j B.giganteus) ^IsyU jt dHl j-lj ^ 
. ( Belemnopsis hastatus) jl Jjbll Jy Sfy jjJl IJla ^ia> N cJk^/l 

JL&&I JpNt J t Cyllndroteuthis 4 Jlc* ^Jajj 

yJL* pjky- Ob ia-^yLl y*JI jbL* ^ ^flaj t 5 JLLJI 

. (c > r Duvalta 


ijA 4aIis£ JJ Ia-JSS^ Ljajl ^-l^ybl ^ 

. oUJl JT £• cJtT aA31\ s±~;>- 

Pldsiosaures Jlj ichthyosaures Jt ^SJD JlSwb/l oJl* ju jaj 

0 

oL C j^" ^y^/t <3yj 4 c->^" 

J 1 * ) yl ^ jOu c v-i^ aIS""!} ivi} 4^1 olji 


• • 


_ i IV 



U, OlT (b t 1 If ) ( Diplodocus 

i^jsU Jl*r' OS' If t ( d t \ t r J-Sw. ) ( Ceratosaurus J_i« ) )\ olji 

* * 

. Ramphorhynchus j PtSrodactyles j Ptfrosauriens _> 

oLLm? <-? oi 

oij J ^LjaJI J) (a t Ui j£i) ( Archaeopteryx yy) 

oUjjJl oJuJLa) 4 r -;ib < y^ r Jl JL> ^iaJ olJb oU^JL^ oLjJJtJl i jA^t 

. J oL^-^JU <L-Jbj 4 MultituberculSs 

Jb ^ SAjCj \jjM \j^>w * 4 ^ ^_>-Lall jj^JaJl IJU& O^j . jbfc}l C->13 C^bLjj jjJlJl 
oIaIa* c-Ja>- OIT Ol (JjaI) ^po b* 4 JS^ Jjji ^ 3 \<dJ 

^jJj aI5" c~JI ^olc*! JT ojj^i 

Ol;l_Ul J > ■ Jj Ol Dp^l— ip Jf ^ ^ t^pNl 

• l « Aj»iivvAJ 

«* 

OjJISj ^iSI oU>JlI j, yUt j ^b|/Jl oLjUiV uJbj 

« * 

4 U O^att^) 0 * j' cj 

ftJlA <J>UaJ Ofr W Oij . ( <\ <\ ) ( MiliolidSs 4 Lagenas 4 Rosalines 

Orbitolines _J1 Jjt* 4 J IJbr SJua* 4 5;L^ ol/^* HA^ Jl£-*Nl 

Orbitoktes j Miliolid6s tr6matophor£s j <j (c 4 ^ YA j£-i) 

• jAi j 

4 Hexactinellides !l L»j:> L$_hi cJK" ^jdl 4 ^-jjL^/I <^yJr 

. ^ ji J C—>K^ JUb 4 ( ^ Y ^ «^all Lithistides 

^ (j 4 -oL^ 2> ^Jl aa^i )\ CjIa-UI <_/* mi . oU>«JLa.^Vl ojJJj Oij 

* ( ) < 3 ^^ c/ 2 ^ 

ol J j 4 ol^- jII 4jL^I c^<-va 1 j.,/am\\ k^JLli ^jA juj!^ 


1 1A 



^ 5 c ^jpiaJifl j>»Jl 

aJ ( d r * JSw* ) Cyclolltcs ySj . olilkJl oJtA J ijy*a£- ^>^>\ 

J JL^Jl { j>- StromatoporesJ^ybjy^i Ja*u . Jp^I ^b^Jl 

. (h t \ r * j£i) oliW vL~>- (Lj> c-^p) cJt;Li jtb. 


j Marsupites) ol JUjJI ^ J — U-l CJfcfj 

( # 

C~cl ^d! oursins oLJuLiJl a!*L-jj L^sa>-j c 5JLjuJ 4- oli ( Uintacrinns 

0 

^SJL3 c oJUb JaJl : Sjjf oljbw-~*5*" \jy£ fJSnZ^Jj Ia>j ]oj La 

^\y\ cJlL^ ^JLaJ ^xll ( irr^guliers limivores J>-jJi ) Spatangid^s iL^ai 

0 0 0 

J JL^j . NSocomien a*~JL LLL L*JLw Toxaster Jt 

0 0 * c « 

Hemipneustes j Holaster) IJb*- iyJZ Liu! ^a olJutiJI Jh*j Dl cJp^I 
(i^^JyjyJU) a^jUu^-I oUILj OiliN LfAlJLki^-l ( Ananchytes j 

.(\r\ j£i ) (Micraster) 


J! LjJt^-i !i[j c lfy-ba4 OJLii j! ^JuJl obJuip ap^*~ Jjj 

Jl L^jcM aJU tdOjJp ^lyl l^JLi t Rhynchonellid^s J!j T6r6bratulid6s 

Jt* j!^^-! J *J>-LJ! ^JLaJI s— ubU «^aP jIam^ {£y»* o-Lji* IS"* 

. Theddea j Crania 

fjtf inoceramid£s ilwai Jt* t oL>wsi^ JJUai ^^ijy iILaj 

inocframes J aJJ> £>L- A*li| ioLjaJI JaJI a$jj-j oLjup 

JjSjV JlSLtl *1 Laj . c5 k-^J! Uj^jt jtL • J Jp^i ^b^J! 

* « 

jp^J! J Plicatules j Pholadomyes j Nuculktes J! a^U-j t oj^b !-b! 

0 t * 

ijoi-lj 4 ( Alectryonies j Exogyres J^i^JL! J 

• l^; j~«^j (Jl iJL-lJI jtUli Aucelles Jl 

( Pachyodontes ( _ r «— J JljlV ,<d>) ^ oL>ww 

ijjf oUUw^T ftlj— < t *J ^js* 4 ^ bj' 5 (J *— ' *'* •— <jB”' 

t j^>~ OJl>- 1 Jiij . jji^waU sc.Ulj obj-^a*Sj 


i t A_ 



f « 

^c>b) Toocasia j Requienia £• Ja— j_dt c /a--Nt jJ*L* j 

« “■ « — • 

c Caprina i(Jpl ^ 5^1) Horiopleura j Polyconltes J ( J— — 

. ( ^ TY ) ( Jb — Hippuritcs 

\J*r Ob*uL jl iili ^JU- Jlj 

Ja-w-j-dl y>»Jj JpNI ^b^3l J Act 6 onelles Jl 4 ^- ^J3 01 

aj^UM J Jl>- JT Jpj .oy^lt <JLy^J\ J N 6 rin£es 

j£-i) JUJI J Lychnus Ji* AidU j*p (L*Jy Sr^*) 

.(p c ^rA 

jlj jlyjjdl £• JS" J"^>- uLyill AP^*jf O IJut 

. J«yj« 0 bWJ OliUaJ >J W Uj . JljJl J Sfl 

LytocSratidfa j PhylIoc 6 ratid 6 s Jl Ji* ^ywwJi J *LJLLI JlSw^l J*y 

^U^l Jt* Jp-L-JJ by ysi t ^i>>->* Ob Nt£j*l Jcf- Desmoc 6 ratid 6 s j 

. Schloenbachia j Douvilldceras j Mortoniceras j Hoplites 

iikdl ^ jSjM' >€ y> simbirskltes Ol dlb Jl <JwaJj 

j Garaieria j Polyptychltes jJ Polyptychltes oj^ JLiJl 

. ^-NUil ys ^JJI y* Craspedites 

CJp-w* I . J-jJaJl J <blp ^Lo^Jl oLuuJL f Uub 

OS" ^JJI Psendobelus is tr JpVI J 2L^yU Belemnopsls 

Cyl$J • b>«^Jl jl bjy«Jl iiUdl J Uilj rostre iJbil jl ^ ^ 1*11 jjJl <ui 

. oJU>- 4 ^Sjj ^lyl £* (Dnvalia) aU»«JI 4 ^ L^JL) 1 An^ b> ^ 1 

jjL>iJO jl ^-Jlj Ja^j_dl ^JaJi/l y«JI J oJla ob^ 

O^i^l ^Jl i^yU Cylfndroteuthus aJUjJI 5ikdl l$JbU; 4 JUNl 

Jy^Jl 4 jL^ CjjjUjj JjjyJI J o l^u .L J l 4 JiNl ^b^Jl <J 

. ( \ r ^ J^-5- ) lyj: £\y \ oJLP C-Ja^ 


to . 



t T616ost6ens c i jv i yA jSJJ 01 

0# Cr^J c <j* W-^ ^ ^ 

Ol jjyja^Aj c (Triccratops) C6ratopsiens Jl ( Tracholon c iguanodon ) 

J C ±\\ ol JL*j jl Mosasauriens j (Stegosaurus) StGgosauriens 

j \ty J-^) ljyA& £j\*y*4? Pythonomorphes 

. ( ur 


C cJ^I IJUb J Jp^l 30JUJI obijl ots jj5 k)l JLf ^ ^ 

* ^ * * 

^jJi t e_-j j^p Ju> t oJL* j ^UJly 

U 01 jJLj ^11 ( Zalambdalestes j Deltathendlum ) iijydl bJtll oL»JUJl 

. ( u o J^Li* ) ol^icU ^ c/>U* 

<j oLjj^alt OliUaj 

Nautilus danicus C^yS* 

Bostrychoceras Polyplocum, Baculites anceps 

Placenticeras bidorsatum 

MortonicerasTexanim 

Barroisiceras, Tissotia 

Mammites nodosoides, Vascoceras 

Acanthoceras rothomagense, Scaphites, aequalis . . 

Avanthoceras Mantelli j Schlonbachia varians 

Mortoniceras rostratum, Soliczkaia dispar . . * 

Turrilites Bergeri ( ^ ) 

Mortoniceras Hugardianum, M.varicosum 
HOplites dentatus, DouvillSiceras mamillatum 
Hoplites tardefurcatus, Douvilldceras mamillatum 
Acanthoplites Bigoureti 



— to\ — 



Oppelia nisus (Gargasien). Hoplites Deshayesi 
Ancyloccras Matheronu ( J, jJU ) 

Macroscaphites Yvani 

PulcheUia pulchclla 
Hoplites angulicostatus 
Desmoceras difficile 

Crioceras Duvali 

Hoplites radiatus 

Hoplites neocomiensis 

Hoplites Boisaeri et H.ponticus ( ) 





• c r“'^' 

>- (jjS" J^UJ! 

j?S.X ^ ill Jb4 t JpVI ^-b£)l J t^l ( oljjWdl ) oUUWl 

t Jiifl ^b£il Up oJS' -i+idl ol;UU x*i UJbl j 

5^13 UUM 5,1^1 jo- J t UyJG JJUi" Co-i; Up-lii olilkJI 

bJI OJL>-l lii . y£- 

OliUai i_ib^ jb.J olJL; Ij^Aj t o^U jl SJ-Uik l$lP ( jS" 

. l^U J iJLlUl oLJl 

oUj^Ud ajL>- U^1 .a~ jtBl OB' -Lai ^^ILo-jJI Ui 

. j.^»" lilt <J^>- Jf (_j jjJI Ob-ii!l ^ iXXj 

l**j : L^jUiLLjl; jc_Uas* ob^>U.I jj> jbp^wsf iSbfc jBj 

t ^aaJL! ciapl ^di (Assilines oL~ii) ( > TA j£i) oLULilt 


— t o T — 



(Miogypsines j Llpidocyclines i Orthophragmines ) Orbitoidds 

: IfSlpyJ kiyb 


Miogypsines 

oL*JUj L£pidocyclines . . . 
oL-Jij Orthophragmines 

. o^i 5^5" cA j.JiAssilines t Orthophragmines 

ojJw’ Orthophragmines 




• * • 

• cH 0^1 

m 


O y iSvJ JLaI O c ( OU>«-i-w*Ji ) Ul 

Orbitolltes j t Milioles Ji* t dJWI jjjJl 

1 ^ c bwjl jLS} 

^>«-JI ) j^tdl j ( oLJ^ ) ol>-Ail ^jA *JLs0j\ c-i^Uojj 1 j> 

jJ*zJ ^ . aJU^II olilUJt (J ^jnJLI ( la^:ll 

^1 J^wa! SJtfUJl ojUJI ^ i^SJI Aij>J\ C^JJ\ cj i*U otgJUull 
. Echlnolampas j t Scutella c Oypeaster u - ^"' •jf-’ Vs-y^-' 

jIajVI oli obLJi £-* 5jJa>- jllp JLaJj 

^ oIJUhju^II Jxi>- <L^-U ^jA 1^*1^* ( j- 4 <— i yoj 

• <J* -*JVUL- Silad 4 . ; ..^«JjS/l 

t tf 

( \ T A j ^ TY j£i ) tj 4. i P W 

Pectinktes JJL^aij (jy-yJjlj Jj— ^4) ^y 1 ' S-~Jl C6rithes C-jj-JI 

. S-b-XP Sjjjf ^ L .i flal l a-XA ) ui^ys*^ a,.,. ~ ;H j 

y i*Jj oU-bP klJlili JT {Jjj jJl oLoiil L~£u.i lilj 
oUjLLaJl jju ( j* ^S*JJ <1)1 jir^S 4 oUUw* ^p olx*j^J ^>-1 


_ tor_ 



^sJ! ^yiSI ibs - Ob— I ibl — y 4— »l>- Sijydl 4 iibf'Nl 1>U 

. S^iijl «i* ^ ,^JI jlix jj-JaJtj t obj— Jl Ja*j ^ UU- J&j 


ObjOlJl ja iiijA i ibc* Obt-s-j (Jf- JjI^UU jJjJI IJUk 

jlUJi tjA^O 4 Sbl JjJlj 4 Iplp (0^*^ ( > 1A 4 > tV 4 ^ i *\ ) 

g. 

oIjuJLp JJI^I Than6tien l ^Jli)l f JLL <j^>jNl jLo L-jii . Lbli 

j ^x» JU) CrSodontes Jl u &*-y Multitubercul£s oLjjJl 

imparidigitfe £~J^I oiJL>-j Jjl^l c^fb ^LjL*Jl Jj . ( Crenay-les-Reims 
^X» tj|f) Coryphodon Jju Amblypode ^JLaJI (Ayracotherium) 

Protodichobune j Lophlodon L^>- ^ (^L uy 

Lophiodons Jl C-yl& Jj . (Paridigit6 OylUaJI olji) 

LJJl O'^JUl! ) Dichobune j Propaeotherium ^^>*1 

. ( jjjl 5iiaJ> J Lissieu j I^-j^ J Ergenkingen J JUJjJ jLL 

<r 

t SJbJuJI Palaeoth6rid£s Jtj Lophiodontidls Ji iJLs^i ^Ijl £• JjjjUI ^>-11 

<j*L>J j^i o' (Jy>“ J (JjiAO L6dien ^oJJl j ^b Jii 

. ( yjlfiy ^ ) Xiphodon c Anoplotherium j Palaeotherium 

# 

Anoplotherium Ji tfOaj ^jlyLJI JIT c jwyJjNl ^Ua* Jj 

) Anthracoth&ridSs j oLoS^Jl <L/a» JjIjI <, Xiphodon j 
(Aceratherium) oUJOfT^JI £• S^>-Nl LL^aiJlj .(Velay L*XUj: 

tLX^-y* c-y JL* oL^Uop) ^_^L«Jl J t Palfcoth6rid6s 

j Anthracotherium Jl j\S ) Chattien ^LJI J 

JLS"Nl ^ ^Idil^ . ( Agenais iikjj: ^LjxJl <L~j£Jl j^wJI j Aceratherium 
|JL^ IjaJla a]\^ ^~*L~Jl iJLiLl Anthracotherium Jl cJ^ 

. ( Allier <*blir Jl^r- JL- 


j Maeritherinm ) ( JXJl oLJ.1) O L^b/L| JjbJ J| 

OL^^ill JJIji t J t JwjJtJjil JL iA ( Palaeomastodonte 


— tot — 



Parapithecus J\j Proplioplitbecus Ji» catarrhiniens 

. Hominiens oU yt Jl 

* * 

0L2» (Dinotherium, Mastodon) jwyAI <j Ljjjl ol^yy-l 
* 

JaJ^/ 1 t Anchitherium & 

Oill£ iiUlll l^plyl yJT ^ydl jOS^Jl <Ls^ij ^yJl J OLLi^b hy^OA 
c <_La1I jj g I gj Oy.s y jUJJi Jp^I 0>**js4^ » <J*ljWI 

j t 4 ^-jaJlJI SjyJl £^yji sZj^j/u i«Xa J^>y . Ob^A-l} 

^ y ^Japl ^JJl yy i ^y>- ^JLC oLjL-j^I jl (j\>- 

australopith&coides Jl y Pr6hominiens ol J_iU 

. (Australopithecus) 


' ,/**N tTa^JJ 


•4 * 


M» 



Js^J' J() &{/•]) kw' ‘ f ^ ^ 

C <- e3y-j]l d jyfc ^ jbjl jV*JJ . C>y>-j (JJ 

* 

-Uy . 5)l/^l j t jl/*>Nl 

y i t jwyJLII J^A>- ol;U]l Jy OybJ ^ydl t iiLiSJi obUJt OjA$iy 
i JJLJi JL> yJI ab^fl Ob i lyjjl j i%L4~l £*j!& \«i 4 <— 

ly^ IfJ JJs> (^JJl C^:1J v^li ij jy CJlT 

Lily c Jp 4 *&Jli\ i) J Wi jVjJaJl £>jJl Oir c 5,11-1 a^bp 
. iJb)l ji*-*Jl ayi J ^jwyJJi Ol>lJ a:y*J <L~Jt> JU-I ^JJiSy t Oly^AI aJLi 

jy^ • C-JI jy V-ii? jV* i^JU; tA^yJI lyjji J 
al^U ajjUJI 4*:yJU jil, (D.octopetala) Dry as y jyli jl c l;JGy c ^Jai 
^ S^Jw? oULf C--J ^ vlili Jb c 


loo 



^ Epiceas ^ 


C~J 1^-lj t Jl jUwi 

•(V* c <l)l) ) <Jt,jl Olij 



.(ou-jNi jju) ^oni iu>i cSlji ,^\ 4 V 4 ' > v > ' ®a j£a 

. l^JUuls) t c . ( {/£*> ) tjy^yZt 4j>JaJi OL-jNl i b . jL-Jj t a 

te . ^Uo~Al JiUJl OUjV\ <Jb>“ jA ( lilU . Farrassie 4S]a:l JUjJGly jLJj t d . iU-^U c lyU 

. OL-jj ( f . OL—j| 

i <l)l*j)l <j j$bj Jl t Ol^ll <j j^bj <w*»ljcdl IJlft ^«b«»~>j 
. lyjjl Jlc* (j I <— Oii ^U-^iJl <j c JjiLiJl 

d)l oLU; ^Jp Uijl Ao^-UU Jpj/JI 

^ <J*b£ ji ciJbLl UijJb- J* l^iT U^Jb- <jJba£ 

^ Ja** ^ c b)l>- aJp Up 

A*u^JJt S-tfUl (J^ <J*>-j t JaJVI ^pl^Jl) 

jl .(k ^rv JSw) (Cyprima islandica) liju VlSLitj 

<jv aU<?UJI S^saJI ) ( v r P ^jLJI c LjjiJ £(yi 

. (Strombus bubonlus) iJU^- ^\y\ ^yx>y, ^ JjJLil 


— i on_ 




£)(_ i b . (Abbevillien) JLi i a . M «S*V*.Vs^S\ _ > o S j£i 

. ( jlwajl ^ jtyLij iiji.‘.» pjkp Stal id . i ja . i . ic . (njai*j 

. ( o> 1 4 ^* 5W c f . jliJi iijj 4 ® 

Ja~w ^1 dAl; j> *1^*1 jlj 

(jyi^-jJi jot . aJU?NI OJj>I ^Jl SjU-l Jl^-S^J 

il* ^yj\ ' jijiaJ Jp L^J ^Lr") UH^M 

. JbU Ju^yJ ^SUTj l iji cJjJl dJJi 


_ 1 o V_ 



<ul iL i Ijsti ^ i Ukajl L*j CjLjJUJI CJlT ol;U]l 

Merki t(C aijj) > (f J8 J^j : ^JUdl* *c at t £jb J^i' 

i ijLjj c ^■''iJ 4 ^ 4 ) jllp’ 4-Jipt ( # J^t 9 

(^AJI i jU-1 l2j * j lj\j^\ J 9jjS» c-^vc 4 jf . ( j* Ai-^j {J*~**jy 

&\j> \f±& Ol^Ui CJKj . ^^«J 4 <-*>7)' Jj' u* **J* 

^jJI j^Jl 4g^jV( ^j!l jjiJI cJp^Jl cOL^P:^ UjLJI Ol^Uill 

* 0 « . * 

oblp ^p- .^2 bf c u3^>J! 4 -^j^ JL*^I ; Bison 

. aJ jc*a 


Liyl ^ jl L^-l <3 c L^,JJ ^yiij oLiLwVl 0 d)S^ S^iaJI t*jilj ^jj 

(/" jJ^ 1 *a»aM •V 11 ^ c-J^- aij . ( > OA j£i) 

^ ^ jiii l)^- 4 Paranthropus j Plesianthropus l$lic OS' 

j^A* ^juj!)1\ d)L*jVlj i d)L*jVlj c d)l-*jVl ^ yaM t oLiL-jNt J*S U 

t Jl^JUU ^oy: l^ilc ^Jl 4JLJLi-l oLjL-JNI ®up 0^^ Lie <J*Jb£ 

^JaiJ Ol L*1 p JtSj . £ jll!l J-i li i~*Jl iiyw 4jli*l J-siail j* ^jlll 

jiioi d)L-j^y o jjL*ji *As£\ iijy^ j g ^ jpyi jjjji 

oL^tj 0*^) «L-il J^ 4 : ipjdJ l^UL^t 

• ( ^ L y> £.V ) ~**X)Pb ( 

« 

AP^JLyall 4 j^>wsaI 1 (^l^^/lj { ^0 >\jC++*i OJjJl \jd* 3j 

Oljil l^Jj ^ i (^rJjiJI iyJLS^ t t)[j-<aJI 

4ri 

oJuJS' oLp^ws> ^^ ..i ; ^ jJ^JJ iil^>* 

^Ix Jl^i»lj ^ ° ^ (J^-^ ) ^Jp jJbX) 

( Oh^' ^ ^»bJ. ^a j>^\ ^_jU-' j+ bj^J ‘ 0* ‘ ®j^' 

vl^lil*- li (Jlj-^Jl <ijia ol>J> Jl^Jll ^*) 

' — *^*lj ^" . ^' 1 <i-i>>- bllii _^Aj ) ^wvji.lj c ( 


— i o a 



f c y^aP £^j-*^l U-ft J^jj . (Jadl£>y £ ^)l A^>- 

o-Lj>> Ol^> ol jJlS* ) ^Lj,jI : aJ^I {J^b ol^Nl OUjJ 

A-ij) {£j>jiy~i\j 4(5yuJl 3*iA <j Cj^Ja ^1 fl]a*Jl ^JA oij^l £A i i^J i^dl 
ja olyad ) (. ( jUJl {}\jj\ LS ~~J 5^3 ***^ oUt^» 

4j b j*<a*l\ iJlA . ( IJL>- <LJL> AjwJaP Ol^tj Ja-^lx* ^P 4 jJL^» jjy^ 

t)L*oNl ( yP t aJUaaj c- jyo t i^l>- ^ t^yill ^Jj/W fJULdl ^aP 

jy*t i ^LUN[aJIS Ai^l t 4j(i 

<j l)L*j^I o^Uaj (^1 • . • t Ojj+> jy t tCyl») 

. a-** a*UJ Cjpi dili 


1 o ^ — 






( pi* Js* u. 


4Ju <~Js>J)l\ jyJLjj J l 0 UJ 3 (^JL!l jjb c A^LjaJt ^-ip 0[ 

Uj . Lf-s^ Jy jy*-*aJl J <^lp c-^Jy 4-*^ *J[ 

jl>i-Jl J-iC o^IpL 4jLLi£ ob>w olLjaJt oJbk jl 

C lSj*~\ t U2ljl Ol*})i t AJLjc* 0 J3 <jj 4 Ol^il (J 1 4jCJLil( 

AJLjojt j%-L p {EJjjJI (j^^-l ^jbll ^p ^^*0 lijA 

\ «.« /j ^p jl Jmi oI*>1p ^1p ^1 ^JLp ^j^Ljjr Ij 

(j£^^JI ybl^JaJl JLoC-^I . 5JLLJI Jj-^aiJ( (j 

^ olplUiiNl A*\i\ ©>^jl 1I «-ibb jr l^wyt 

cii V 1 ^ ^ 4 4 t Jj^l 1 : ^-^*4*1 

• * 4 

y*}j coUjlku} olpj*^ 4 <j”*j^ jl^c-lj jj^nf-y 1 j!)^ 

• < ' ) j>**-'^ j^* 5 * L*- 1 ^ 

. t* j^LU j\ j +s ~ *\ sju ^y*t j ji ( ^ ) 


_ tn \ — 



*4i»U\ o'i'UV _ \ 


Jjj-JIj S_aJaJ1 


c OLaJ^ Uh A6«,A)jA A+Jj+Mj Jl O^J 

^iJUailil plLjall flJLfcj . IgJL^I OK*" Lwp t 
IJlAj ( } Lits oUL- jl strates JljlN yLjaJl joints cJ%*as jl 

JiJ ^ <i4a!li . ( Stratifies ou litres IjJjxjsa ) ‘Srfj-* ^ oU-JaJI jl JUL 

. ( aJI j&JjZj ) ij/w? l>w5^ byJ <illc yjb/l iS’^Lr' 

• ' * * ^ 

j)lil oULly t strate iS_LJ* y L~J£" banc liL- jl Lw* oj 
Couche iijiaJl . strate oLLt y aJUiU a^-JLS^J\ cjy^JI J^aiJ y)l 
. oJL>-^ A«.»Jg ^ O^J <JUo OliLjj y AjiJy t A**JU>i* ll* 

t jy«-sAJI ^y jp>-S^ LjjJ O^j UJLP^ c 3j\>NI illi-l 

4ijjll oUyj>^JU iJLk SjLiu Jii^j c C feuilletage 3jy jl litage S,Lp UIp 

y^a- 4 ^ oL* y- c J>Uj 4. y _ y U ) oLLt y 

4 ^Jap olTLc* Jpj ^Uailj c^lijkil j^So JlJjjpj . (£} . . . micacds 

|jb*> A^-jr* oLLjflJl j^sJ V UjLp Ijj/ Uaja£ jj g k * y«-*aJl ^)x*j l£ t L>L>-I 

. (£j OL-y-j Taveyannaz jL-y cy^S^J 0;U) 

jli t ^Ji J yJI y^Jl aJU» 5" t strates oU-JaJl U-Lpj 

, ^ 1 • ^ > Uu> »L>wJO j>% 4^l,)i 

Jj j^Ssj Ujlp a-^L>-j t Ijl>- 5^-5" Ami) ^|p Jjjc ol oIaJoIJ 

. 4>.»i yiji iAUU assise ^ banc j Strate j lit j couche U-i? dj£j ( > ) 

( ^T.. ; .tll clivage AaiVl jl) ^ *Jal>- c3;j^^ '*i> (^) 

<...>« JU iL‘U UL>-I <j^j o-Ujil ) .^ al l ^ ( ol^|Lja*Jlj Ojlll ) jj > « .. rtti 


i nr _ 



UJLP 4 A**JLP AjLj^ *-Xi 4 4jL*-P ol*** 4 J 

. J^*JI ^ C-iiy Ji Cj^-yJl ^Jju CJB'*' ^ii\ oy>UaJI j^J 


' ■*4^' l 


» i 


* r 

,.rt 



r a 


. ( falaise jU^ ji <J cr^" ) 4 a * < 3 ^ nri ^ — . ^ i * ,J^-^ 

. ( fe . Oj^» oli-iaj 1^-iatj iij^aji* <, ca c i— -J&* strates oULjg ji bancs ol»L- ) — j^U i b 

o j*+Z***a oLuJaJl Oj£j . ( o>«ial j)U^I ) J i c ♦ ( jUpNl u > «» ^ ) 


. Concordantes 


: v*LrJ' J* 5 !^ ^L>-I <UAjJa.ll joints £S) C^aJ ^Ua^- Jtfj 

jUT jt c^^Jt jl tOl^Lill jUT jl ripple-marks Jus* y?l OtJUJM 

jbMj t ^Joll oi^Jai jIjTj ccJu^*ill ^ ifrUl retrait oIpJ-^ 

JljjNj . <> JUp a-jjj cone in cone SJbMJULl 4 ol3jj~U 

3»X^p! 0^^-> 3j 4 o ^ ooA* jjP 4 a*^p ^P ojLp Sjo-NJ 

* 2 

. ( n \ J>-i ) bancs (jy£l ii-l» ^ <£**» 

t j^UmU JUaJ t ^Jl aJL^I * fl . /» t 4.a.]all 

. oLi-Jy ^P AJLjaJl O*^ «,<a » 4 AiU^S^U IjIaJI ujLaJa^Lj 

Wellenkalk iaJ* J oliLJt Ji, ) a^j> ULJ caC* ill 0 1a u^j, 

1 1* Jf . ( pi AjJah ^jP 4 5jU yM ( SJLpU ) 

CjK" jij . t-bj - <la^> 0^7 U <J c-^-^ill ^iaJ" ^ll jl (Jp J-U 


oOA Jl* ^ 0^3 ^-S>* > A • • [ J>‘ Jp^\ ij Jli*1 Jki) ( > ) 

jkui js>u> 


_ i -\r_ 




^ LJb A AjjUII *\£\ CJtT ^ 4 cr £*Jl ^ oi> 

jwjuJI jwP JJaj yS .iSLfej . l^yLAA <LJL]aJlj £-*yJl S r£j 4 

OliL- <uJ£* ajUJD oj ^sj» oLjLj (^JJI dJUi 4 yi\ Aj JUaaJ^ 

iiy^» Ljjil jNl JljJ ^ (JjjZa jjU a-~JS" — aJ,U 5^w> 

. <-jJl d Jut £ yj ^ 4 itJl ^ Sj^^sUj cS /waJl C-^/jLill J+*\ 



j\ 5 i ) ripple-marks ol-buU oljL 5 ) 4 I .(Joists ONiiaiN jfc* ^ ^ 

I y*>- • «*!->■ ) ( ) Olp-WaJ 4 II . ( f^^iy 

^Japli t bs < a -^xH 4 oj\ — i jrf jAj 4 bi JjL-*VI <^iLJi ) 4 4 III . 

4 4 ( JjLJ)/\j 4 OliLJ' ^ja.* ^JpN\j ) | <jL>-I JH-* <J &yj £- 1 4 ~J 4 IV . ( <aa«»* (>jyw» olJL^A 

. ^uJaJl 01 4 l*X^- Qljw ,&a jbljVl . ( <**> ^*11* Jl«*£ 


• v-y* & *+* a5*\c* oUaiil Ljajl If 

L~J OjSL* $ at^ll Sji^u aS!Ap ^Jpj ^ yJl JLiJLi* i juh j^Sy 01 4 il*j 

4 - 4 <j£j L ^ T 1 - ^ M j ~- ^ jl 4^/* 1 \s AmmJL ijvyAP 
4AJ^ OAm ^4 »1 j J^mm! A.j.t.O L cLU-^ 


-Hi- 







OL-J-U Ol Liul 5 c dUi ^ y^Jaij . jvyj Ol J-i c~*Ip 

. iJUill oli-kil Ju J-^l 


i^jVl o x. ^ UlkLI fli;Nl dll; dJLsi) a->^p ^ isj tiSoy 

V ***^ <il^ oIp^w-j jl ij . ^IjJaJl 

* * 

C.^> AjUU NjLl* OK" yJl I Jub jl ^ t JyLA ^ J L-w-JL ; J* 

j iwr ^Ul j>^\ 4 >T Wu jjl^'j ^1 iLWl JtB . >U1I 

. ^ Oil* ^ >»; ^J-J A^lfi 1 ' <L/.jfr>lt jl i_jVl (jLsf 





(It 


/V 


£~J*> C-Ji> J> >ls tin .^j >b t ii .Ja-w >b ii .^\ \£&\ >\a_ nt j£-i 

. j>w» 0 ,j-J^"bl CObtfU- jib I IV . ( J$~\ I ) 


I varves L^ijjU o\ jjasi) I < ..«Jb ^Li!l <j Jj*- oljjJUJ jl JjLJU blj Lit JU ( ^ ) 


. ijy-JI 


-tie- 







Concordance et discordance jllsdl j 


II 


1 $ Ja*> fUaJb 4 jl^UjA U ( y^l OUJs* UjLp 

V~-y)l l*i*j . iJaJaJl J Jl|j 7 jJL> JUj 4 y^/l ya*Jl jy 

. ass h^t iiJbyti JajyJl oLjj 

LLJl OlAjjaH <jl^ lyJUw* OlJLlall ^bj jl cJ^JL^aj JLi 

iibfc jl Julu>- JUJ . JjLJI oU-JaU ^k*- Jy iisodU jj£j ipyji 
oU-jaJI cJlT li| UJ dJD^ i Ljjlj jl Ufly^j j^o jl ytuJl IJlaj yU? 
JJU ol^l ^ 4 y^JI ^Jp jl t( nt ) LUJI olaJaU L jjAj Sjjly 

. en biseau <J>jJL ij* Jp Jul~>- L^JaiJ ^yll 4 oLLkll oJU a-^JL Ijl^ 

S v^' ^Lr^' cj ^yr-J ^ ^ 

jlf \c->- 4 cXy-I J) c~-y <ydl olJLkll oUyuf J**j jT 4 C>U-kJl 

. ( > tr j£j») buk Ua,A’ij 4 1 \j+x~*a ^^yll 



.XjfcVtyfc — ur jCa 

. (iajju* r jJ; i- 5 -W' 4 jL-Ji 4 Ja.~- > ytj) iiyJ 
. ij+1—A t iUiT Sy Jp 

oJLjUJI <Lyj- Oj£j& 4 y^/l UL^-I C^lyUJ* o*XA 


_ 




jcti t SJLsU & jlJ (JUJly dislocations oUliJl £ jtd 

. (N) l^X* ijj <_£ iJjLb* \~y- jlji! i UL»-t i*lil 


/yu ijy*%**A ( VL ) cJCjf iyr} iyyaili V ays iyr) 

* 

yJI fLu>l L»[ a>^j*L ol yu £> IjJU oi yu LiV c Emersion 


. Ajy>*Jl Ol^LsJt a]o^*\jj o OUJ* JaJUS^ ^P U|j t 4JOc* ayi 


c Ajjy* oLLb olJU^o JUU*>- OliLJl ^cjduJ -uLSJLII 4ja>vAll 
Jp Jjb If c cavicoles jl c^S"T ^ oLyjaP J^ub 
, oLa .y>-j (j£yM 4—>-L ^ j£i 


otjL^Mj ouuyt _ ill 


J-MajjjJ ^yL-1 Jy Jliai ^Jp Oii Ujlp 2LpU? ^a U i Lt jl JUL> 

. i»U ay& -UP 


^jA OLyJ ap JjuL LiUj bJLit C LL^a«* C Ulp t ^yLJVi Ijjb 

ji j £ I (j S-jpUaJl oLLiall iJL-Jj -LJb-LJl y>waJl 0*^"l 

jwJj . ( ^ M J-^w ) l ^LJI jjJ^aSl Jp Conglomfrat 

U-iaP Ujao jiJ y* t jl>«Jl J*i O^IaSI oyi ^ oLLjUall 

« 00 

^l)l c -L*i^ . <*jI*JI g^l^l (S \y&\ L^JU L*sA>- o^jj-JaJU ^PJLu*Jj 

• IaIjUj ©y*idl a*** ^11 gj^ t 1 Jbr aaL3£- La 

^yp b 4,< 5 > !*> ^ a«m*%S^Ia^ oyblt ^p o^Lp 

^ l>«ixk« 0|j • (^1 0^ -xi ^ \ ^ 

ilj—Al JjV'\ Jjy i-JiiNi OUja.ll ob -O-Ui^Jl O LLja.lt JUy L>J^ Jlc^ yii t~xS>jkj . 

• ( 'f V i ) J«- vi js^. Jt UU 

i--^l oLa.l fll t d^collement Jl .^aail ) y- iJy^J oly? ^>*j ^ ( Y ) 

* * 

. iJjW* J&. ybtpa. * ;j~*. ■ ^. * jIp -li Oil . i ^>- 


_ nv_ 



Sjaib*. oUwiy j* j»j>\ <jJby . L,^ WL-jI Jit dj£> UOiP iiLJl 

. i^UJ' jJt^U ftp J* ■ * - f ’ t>**Jt 





J*i- t IV . XJ, U» O^jl ( 4ai* t III . JL~^\ M& t II . OUiaJ J4a* 1 1 . N 1 1 

. ( Ojji ) aJLOJLP «y»j OULaJ? t V . i 5y*jl 

Ci\i&\ it ii. _ T 


^L^JL c L»ja.»«,*l Ji US^ b| UiSl ^ ^ 








< w u3U L^jC Oj£j jl jJLJ ybfl <L)li i jlla* ^-*p { jfi- ^A^Jt i ijpliJjVl 


iJL* t Ob-JaJt iw-jUcJ ^jOs^M *kJ\y oJOJL£ iJlAj 

lij : aJIiII Sj^aJl Jp ji ^ jjl Superposition JUasM tJL> y <, 

<iLU Oli c cJ^jA. ^1 <^i $ U.>Ip ^UaJ OtJ*" 

. £Aj ^JLl 4jLL^j c l^JaiC ^iU ijLL* O^J 

^JaA4 p-s<2J c C-NU-1 <^j ^®A4 4 1^ .J ( j^j£L* ^vAJ tj^Aj 

t c cL~>- '. iiJba^ 4w.,.,k iJL^ 4ijj*A oLLl? libj 1 ji$5" 

C-.il > ol J C~P Uai*-I ^ yjl IJlA C->LibJI} . OjU 

U -Lpj . £JUU J 0>LM, Oyilil Jlji V ^ Oi^U! JJIjl jUait 

Ulp ±jdxA ^)l c oUl>^~.U J*liiJl jU c OUL>«^w* ^Jp 4jjI>- oU-Jall Oj£j 
Jl t(«>£ CjUUcUw* Jp j^aJI Jjj) iSy^i ajl\* j* 

UjUp iJbr- oJLa« <3^A“1 «JlA . oLLjail y~£ 4>«jA“i 

y»*+~* t c *j>j y* <-wj otij c Lajiv iU^> oliLL* iwJUu ^Ll o^SsJ 

Ottb%l~li Udijtf-V ciJU-t oJla <j . Jail LjUfclw-l La J^o C-ApUaijVl 
. LL^ cJUJl <Jp j^Jaj -Xi ^jv L^ajw ^p i^iS” 

1$^ t oLa-JaJl ^ Cj9yj ^L/2j iiLgj c o^ibx* olLl? <Jl>- j Li 

. LpUall LLJI If *} jl ^jtw j>-j ^^p i-L>- LiLii LJb <Ja~JI j^o 

o*Li«A>>pl ^wL>vIj ^Jp j^uJi o^p Oi ^*a!U {£ 

*( u >) 


<L$" ol^ o/j LJUp : jA^ yP \ Ai\»- 

* m « 

jlyw-t j«^iP OjW > aIIamIIi C ^| ^^^ 1^ C O^i*^ ^ 4 ^kI *4 A yUl i^P 

^Jp 4^U- i cOU-iaJi Li*X> 1 j^P .(I t ) 4jl^» j C-JjjLJI 

cW c jL4 t JyJI l^-L^I ^l!l t oULw*di 


_ — 



Jp l£y£- ( J i»)l ^Jit ^*f 0|j t 

• UX }^>»i* Oj^i J-J*i Jpt 



,jw A O^J^a 31 y%P Oj . A-SjlljP <L^*" ^.P -b-^ 1 1 . J^SA ^ *\ P 

oj^l w a>- ^Jp i£y^ (C) ) lp)l>«i**t J^p ^^p (B) $\ 

. (JpSh -U-1)(*A) 

(^JJt ^ j A>Jlli JkjM X jl( iJUj ) Jkj Jj£ *bJ) '. (X) jjIjl* y r*^j A j*** *^f“^ ^ ^ 

<— (gX) X glwa>- |» . ja> i ^Jp'i/t i B Ot jaP i <lL > * x -<yi 

. jl (^jai-i^tf" ^*-P lH iJl>o<JVt 

4 J <— -^: ij l-X*- bLii OliyU Jp J^aJ-l j j— - l I ^ L*jli iij£t V jj^}) 

. ^AjU j*m. pU^fl JL>-Vl jtS'l 

iar-jj ij> iJL-ili ( Cristallophylliens iJ,^)l SjJ. ; :U oL-S^JJ * ir -JL Ul 
f <-bj^* ^ oly— jli j-kP JjOai Njl i} c(II t \'[0 J^-5.) 

j^walt Jit J OUU^ ^Ltjd'U VJ JjVl aJmJI Ja- ^ Vj . Jj*JI j+* 

( l-L*- i>yj* by-^y j_p«— <aJ JUiVl Jp i-J^I _jl t SyLlLI 

0 jjl*«Jj . (^iji J^aiJl Jaj') '^y^y ^r^3 '-b- b^ ^ oVl>- OJj 


_ t V • 



^ if\ rA-~j\yi\ c^1 JL>o- caJU^VI ^ 

(l^slJUw^Jb lJL*- A^Jil) A^y*J\ ii-Wl 4Jp*lit 3 jA^\ y f lwa>- 

JbO^ u/uu OyU j, J» o&y UL^t) . M' VjJl </*' 

ob ^JtJ (j-jjt ^jp i L^-jjij A-Jl>^iJ^I oL-S^ll 

.Jtjyy* 

y tfjp Ot y+* ( \ "ll ) 4-SiUjil jj> * «. <a) b ^ 

jl dji^-o j>^> jr <>y&, jJt j>wl!! ^ d->Ji>-l l)^o cJjLJI 

LJUa* ISjP oli i*JJi ^^p c OKjflJI tJl* ^ »'.-^a>- ^Jp ify^ 

^Jl oLj-^il ^p U coulee aj^x^w* ^^p \£ . ^JLsa* J^p ^ 

• W^’ (/N u* J* Uy 0^ c-> JiJ 



.V6j)' j*jJ._ mi jsli 

. ( i<jS>i ii^Ji jvTiy c iy ) jAi os-*WJ u ot*» ^ 


icJlSJl JLLjaJ! jj^aJ t J*£ s l :’0^\ jJl^p 

t OlPi/i i_Jpl . 4 j a, „... ; Spli <sJ)l[>- <j ^ <3>JjZ* if />W s-S> (j IjSLJJj 

^Jtj Ub lj*S& AJUP ^Aj c (jjyilt ti^ <--*8 

ojL-jd.1 LJUaJbH oUlki ^ JU4 ^UiJ} li-y^JI ^$1 L*iJ* J* 


_tVN _ 



minlraux CjIjUM obui olilUJl oJLa . isom^tamorphisme 

yjJl A^J ^ y l « .;. l A mmm, J L ^ ^ fjf J ) 0\e^P* 

0 m 0 * 

Jyl tcata C-^j im&so i€pi Jy <JlJj1I IJlA oliUaj J>Ji Jp 

. OljLaU y- I LJL* yJ l*iJ l*^>" AyjJjy C*>lpy£ cjJp V 

i yjJi\ y I 4-jjS^I <Jb£)l J M.Roques j J.Jung OliUJI jy IAAj 

JfUsi I ( C »jlyj Ajj a£- OjjLl* ) C-~>L**Al ( y £.l»Xl;t 4 

^ Ji— f ^u. J1 -oli ( JU^aJLill ) ^UmJI JlkJt jt ^r-UM 

l^Lil cJljf J1 l^J.1 Jary -^ij» ijst-jj 

J1 jj^l JUJI jt C~**l£,U Jlfe . *UJI 

tULrf l£L» -UM d->- yj' C...», jA ^lj 0*4 ' £• 

<^j>- Ol y Ulfc I y t Ja>-^Cj . S6ricite yuyj C*j^i^Jl yuy £* 

JU-JtJl ( y (Tt® ^y ) C^lwull 

* — - -* I oJU& jl c 4 ,ajal* c 3 jf- 

« . 0 
* > „ • noMo^ i ^ol l J Ja^ l*Jl£ 4 Rouergue ^ libiA 4 ^Nl 

£^yt y JU-iJI J[j 4 OjJ Silayj 4 JbJlT 4 Ol \jyt tj JpNI ^pjUwJl 

iJli^Jl Jlfi* yail ^ i^jLI JJaj Charolais <aja;* Brioude 

^ £ L>o ld> (J--Jaj y£>l . ^^^Jl y»L*)l tj 4 ( Ol *jy ) 

\y\ji <J\ o\l^\ Synchronisme cJiNji V 

^--^1 L«^LLJ? 4jjLL* ^UL5> A^LiL« Ol^J? a^^VI 

ON aJUI^i jUI oli^p O^SjU j^iS" ^JI^JIjj . oL*!yJ! jl oWlylb y-jU 

. 4J3 oUJa y 4jiiy 3jjb»«lil ^Uliiil 


_ t vr _ 



> olikU £t$ll Jp 01 ^ 

jJ-^b A m .JpjZ* C-JK^ l^li L ^— «j Obt-JaJl 01 f-^jj . Olliljj 

oU-JaJl oj-i ON 4 ^ Ujb U ii-b 4 4^4*1 uly^ 

* - * * 4 
• b*jb 4o^>x«vrfX* 01 4 l^lj^M^I 

olb ^ ioJllI LJt ob jbbll j ^ U*Lu UL-t UAl Uub O^J 

oLsukiJ Lw^k Nj 4 a^pL ^J l oLa>JJ <mmJL <Ls^l>- 4 A-Jiji oLLjaJI 

4 c p^-Jl ^Jp 0j-£j 4 Lk* oU-JaJl ^Jil 0^ 4 eJ^ba* <Jp 

.J^lj 


b-^« JOyj 4 olb>-^il oJub jLxp^II Oyn lj L* b|j 

. U 4aU:L ^Lb ^bl* 4ob: yb ^Jlj ^jfliu 4>Ij| Jhu>> 4 bJbs- ^bbL* 

c(I 4 MY J^-2* ) 4^J £>*Jl Jb*" <3 ‘ ^1^1 ' 'b>N lU^Aj 

4 4.;.^a;;U Jjb/1 c-J5^1 oLLb ^ibi* 4-Ji*Nl JjIjI 0l 

<L***s>- tSj** 4jjb \jj>%^ : (JpNI £ja ^ ob UJb | »^7 cblf 

iii^ (4-jbj) 4_ji>- l;j->wy (JLU^bV^) b^iy bJSj L(ji ^ ) V*b»J 
4 oSba* (^JJl ^ Uub Jp jlbl (f iJI ^-by ^ol (Butsandstein) 

00 g 

tyrj U»il IT • kuj' O' 4 (*■—* ‘ J& ‘jj- 5 

Jb*jJl * 4^1*4^ ^1 4 .w JLS^ 1 _ J 1 a ;b * > ^*jp aJLs^jL^* 4*b*j 4o^b 

jjibJlj iuijjJl ^^bUl* <j a~JN 1 JUU ^ U! . LbJlj 4 4 ( Ji-Jl 

ojLJ oLftb>-l ^p i^LJl falaises O^btj talus ol;jJbU oLjjLj Ob 

yi^l jt^J J^JC If ( II t MV ) Ol^U' Jfljf C-lJki' ^1 oU-kJi 

. jUjall IJla 

<JIm^I oU.|j" <«_!> ;^>-l 9 )L*j jl t oUI^aVI Oli 

‘ Ji)k 0^ J'^’ oliLw. jJp t tj UjI^ iijarjilj 

jJ- oualy ( «_waj (continuity |JL* lJL« j--,U: j upj 


_ tvr_ 



j+t J1 U 01 1--#?: OS” CjLLJs t)l (j^€ OlS^ • ^ 

.^>1 j\ 'JA t ^ls)U ( llU* jK} <jli 

OULk Ol i— ij*j LrV i JJaiLl ^ 4jIp ^Jp p-P}Jt J& 

Ljb yb Ajj\j^iJ)}\ \Jua j\j oJUJLi JUbLiw4 C-^ ji l t ^x 

.Ua^Jp 

( ) uT^* 


cJy <1^' 

( <jjhJ ) J^ 4 uT^ 

( »/•*/?* ) °J U 

i-i-P'Vli oLijUj jjl* 

// 

• c/V ‘ 1 

* ( ^^-^3 i^ilL^" ) <■ H 

cVjt C-J-t Jjosj <JLp Jj oUJaJl jl j* 

* * * * ^ 
j a ; «.<a ) li <iP yyu jfcT y*l t \j^ Lsf-jJjiJ Uj^jL* frjJlj i^JJJb Atage ^Ijajl ^^jL» 0^ JLa) ( ^ ) 

t *^->- c c ^ — am t j ^ jLjaP : ^jJbP <Jp C-iil»l tf.Lc*L 

♦ £1 • • • 




_tVl — 






OLjJaJt A A*^l>- 4 <3l>w^l ^JaA* f 

•(HA j£i) 


^-L-l <Jji <3UaJ l* -U p a-pU* U ot LjIj Jtii 

Cjw»y o1j^-j ^p 5)Lp ji| l^l . i*U <y& a^p aJUaa^ O^J substratum 

bJ-£ ^LJ^Il 1 *xa ^ \i^ j£. J-* 

^JL^+Pj 11 jl U . ^yA^Pj j>m^P <]a^\yJ Uj^P A-plJaJl pi fl;]jl' IJLJj UL>-1 
^jJl Ub Oj&y {J pu^>J>\ iJjb Oli ; ^b^-l >>%JI AiU* ^p ^-iJVt 

oUJall ^p A^ii y*Nl ^ja:^ . AJb Jl^JLIL jlSv* JJ** ^ Ua:£ Ail £* 4 <~*aj 
A w . j ;J a . H ^jJ6 ^ja ^Jl oU L j aJ l jj^J^ 4 I j£* ijAj J 4 Ail JjiJl 4 (£ j3^i\ 

ja OliUai A^\ y JJU J^Jio ILp^L. OjSJ) u; J_£ a%> A^dUl 
A^uiJ ^ JL $ 3l c-iL—Jt Ol ^iJy^l ^ jl^- Ij^aj , ( j*jJI 
JSw ) 4 ^^>-l <Uij ^ Priabonien jj£o 4 l* <UiJ ^ Ol 

.(1 4 nA 


Fadfe 

^1 aJ^I A^y^Jlj i <J* jU* 

AjljJ-l Obc*J5>ll! A^Jb jaJ I uJJ-iSj 4 U A^y^lij! AA-JaJl O^U>- 

l^UyN 4bjU Jt. 4AJCJUDI jU^JJ OB' oi, .^Jyll U* l^ ^l VM!> 
t3^i OB" ^ 4 bbjl^pl^ 4 aJU-^11 4 4 ( aJj>-LJI l^l^) 

4 aaJL^ CjU-jy C Japl . ^ . . . (^jUw^ 4 4 jl^t O^IaJI 

4 aJL>- oB"" JbiJ • d*i^ a*js\p^ L> 0 y **z+A 4 

. J- [ ... AjJ^ 4 Ajj^ 4 AAjw^P 4 A-jjP^ 4 SJ 


_ 1 Vo 



(1) \j j! c OL&I l)L*j 3I j oLijk ^jA <JL»JL* *Ai <1)1 jsp 

. JU^llj Ol£il Jj>-1j 

^iJt oLLjiW 0 )Uilj ^^a^uiJli *. ^Ij/JI y Uli* j^lxJ 

« ** s» Jl^j <y y ct?tA' ^ ^ A^-t 

A y~ 1^31 jj>t^ai I d)l^ 4 ( aJ\.,2:a AyA.Se 4 i]^AsA4 j\Pj \)3^ y)£ olo- ) 

j v. 

£f'y v*y ^ ^y 

. ( ^ y>w? j^>- ) obj-^j y* 5 >Lp i-*issLi oi^UaiJi 

^Jp ^\ps^i L^r>-Xj c-y^j 5^15 iSL* OjK - " <jl dJJi y 

oiy Ji Jyj j- 3 ^^ i*i^ f <■ 

. jUjll <j tJb* iiJLai yl)a>* ^JUj y J-^ Jli* Oi} Uj-Jj . ( oLyV ) 



Vj^ jLc^ **r’j- J ^ 


Ui*U dj£j j^\) OUX» J*ii ^>>.j»il oU-iaJl jl^^l cl .oNa^N CJNjl *J>f — 'i A j£~X 

^ o V!/ J 1 yjty u-^“ cy J^' : oifli 4 j * — 11 J-v c ii . < c, b, a jjiyu x~jl 
. (^r^- . f ) Cf-Jyiit JjjsU JW ^*1 ^- c^ ol^JL* ii^l S^* I <j ,j»«~ Jl oM-XJ cIII . Ojlil 


_ t V*1 _ 




W • ol ^ il J cNjlj j£Jj 

J 1 y>\£y* <jr&“ Ol <J ^ • <j^l Cs* 

■ ( II 4 N *\ A ^ ilylll g^t, 4 J 4^ji^ m,, ?'ll ^ys**l—* 


l^i J^-IJLJ ^Jl olLiall 4iia>-^ Jup Hubert jw* jiUJl £lUi*-l Jij 

yb ^jl^llj . Iply ol > A*l • ^Ip Ju* £lUi~-l Jyl 4 4J>*-*JI <iii£ 

# . « 
0^ 5;^^- 0j-^» ***~ijW^ <j*^l j^>w? Ol 

« * 
c^L-VL Pholasomya Ludensls ob 0>lil ^ 4 IJLpr iijyt* 

*L}I 5^0 ly» iUi C. jLjJ J&j . JpNI <J <Jj-*JI tlylil j^wy 

l>j 0L^-J1 Cyy 4 Chalifert jOJLi cyy 44 -JU-t Ojlil JU5 yb- 

4jL jJaJi 4 ilU-| oi>A 4 Obj . ^y9y+£* 0^«U ^y2*0l Milw «.) Obdb»-lJll^ 

U ajL±> cJ\y JbJbo encaissantes oU4aJl jI^ju-I Jp ^ujUJI 4-JuiaJl 

<j>y*y)l biS^ ^ \ j +sj*+a (w^-yJI O^vj jl LmsjI y>;j i l^>w» cJ*AJ 

. jojUII 

jtS^I 4^y 4 ^* Ipy iy^U Oy^J oJl$S^ C^U- Ol cj>y* J Ol 

Jl Ol (^1 $ OL^jH (J c^/jlj 0l£l1 a *>%.** II cJVjlj e-ilsAj 4 0U>-Nl 

. 4-^JjJ-l ^JiljJall IjAj (J JjU 


(JpVl ^* 1^1 J^>* i ,j->^Jl jyJaJ ^ tOtAJU ilL^y 

. <UaJLJl oJUb LJ 0Uw»y 0^ 4^-lij^l} 


4^ *bu C-Lp^ Cj) 1 Xj jl (^iJl ^yjjl ^ 

4^ ^JLJ ^1 AJu^)\ ^-Jl V^JI jy^aJI ol djLk ^UbJI Oir 4 e>/m 

4^Ai^£]I} i£}jjA~S^I\ t^w;Ul 4-SyiJl <»U0J UjUI ^1;^! 

<j j^jal 0l^» 4 ^j . Corailien Lil^y* LLLU 4Jli j^JI y* l^i^ C-JlS^ 

(j ^^>-^1 Jpy 4 AilaJll dJJj ^ «-- , y4*l 4^1 iU^y t 4-^J^Jl jy>%^ai\ oJiJb ( Ji* 
UJy . Corailien ^1 >*JlI jiUaJI ^ VI V^ JVi OlT 4 Jy^p jly^y lyLJl 


_ t VV_ 



^3 ^ <U>w 4 OLiSL* JUi i3p! 4 y»L* CJ^JJ 4 Jju 

) ^yAi y^ L^£l L%IS^ AjIJL>“ ilijJ 4 AJ^^fl ^ *JU £jA 

j Saint-Clausse JLp aJ^PjJ ^\Si-^!l <L)I U^l* li£*j . (Ill 4 > *\A 

0 * 

jiyu' b^b c * a Faucille j Saint-Claude 4,aU^» 4 Lons-le-Saunier 

J-SLi ) J_jyjy Echaillon JLj^j ChambSry j 4 Salfcve jup LjJG^y 
a^L* Ly*- (OlJy) oy*A C-^i> Uij . ( Y A « 

4^Ud^' 4^ '-** 

y 4 JUjjrJl 4 ^ lyLJl Ul ^J-JLjC AjI £*} . ( \ H ) ^S\£ 4 J*-^l 

cJ <y*b t^L>b wrt^ * Oli-^aJl 

y Usuj 4 y ij A^iLJlj AijailL A-J^t <--i J-**^LJl 

4 «w» <j Albien <JW tj 

0 g. 

4j»XJLtxil ^yl^JaJI 1 Jla cZ-0«A>- cJuS" 0^ JUaII * b^-i 

. ^>ww*Jl ^jp aLLlm*.* aJ^L a«J iiJLc c^Ul><ju*jr 4 oLJy^l C^UUuj 
Adlajj SJtfbJl cJ^4“t ^y LJL>- NliLJl JjbLiJ y AJJ JL* cyy*- 

yL-Nlj . Diois iijaJk a*~JL£J1 aJ^UlI jj>^aJl y Vercors 
^5 oj^y-^LI Hoplites Jl £\y\ ^p La ^wiJLo 4 fSjA+0 A-wwfcJ^" ^jA 

^yll Orbitolines oli iLiaJij . yLyy! yjlil y aJLLJ^I oU-iall 

« 

Heleroceras oli aJ^L* aJLU ^ ^ JUz 5 4^ y jp ' 4^UJl dJJl ^ ^JaJ 

4_Jyjjyi aJ^JI ) aJj^JI j^; 

ob a-a-JoJI Jy (^AJI c ^ b^b • 4L ^jb ({J*— Jl 

oli Lip A_iiaj ^ L,Jo 4 4— oij j^o (LJLJI LJyjjNi aL^JI ) Orbitolines 

< ~ — ■ 

(J jyl oLy! 4 Vercors Ai)aj> ^ 4 Orbitolines 

Ajy^JVl y AJ>«-*Ji jl . aJj I aJ^L Diois Aa]fl^» 

• JA-^' ^ bjuj' 4 J^Li; 


_ 1 VA_ 



D/Ofs 

Beronnies 











r:rp^rr^ 

[ j ^ ^ 


~ f 


-i. j' 

! » *> 


marnocsic 

W_. - *Sp,?tenq.jes 



C j/^ hi co /are. 1 

^ s c*# 4 - < 3 ^ fanH/u/H 


^=z vgfgng/nienne s 






sfc*’ 



ly>J>\ Ija}\ ,y jUiiVl ,Ui> Oy* vi «. #**>£& 4 0^ V 

I vocontienne 5yi>JJ ) o^jJI J] ) Jjj^p (nAritiquc L^uJl) <fU-LJl 

<aja (O ( jJjL^. Oli <JL]e> 4 6 . oLi^Vl OliUa-J oj JP (JjljJaJ! 0 j£> ^ ( Ojbj b>b ) 

£ 4 d 

. Heteroceras jj OjU 4 j . Lip iJ^Pjjl <LS" 4 Us . jJjL- L^PjjI *L 5 ~ 4 Ui . Lip O^j-sOJ^ Ob 


ULS a] 4-^jN aj^I Ijl* d\ <Sy Ill^aj 

. <UP JL£ N 1 y*l La j/, ^LjaJl Oijl>wLwJkl ^ip JjPJj 

c iLjyb iiLw» ^p obily Ju Ji>«jj ^l Iajl>-j ^a oIjI>«jl^«JJ 4jl*jc1I 

oLJ^II^ 4 Jj^l 4 -Jb>J! 4 ~-Jb ^j-saaII oLj^jj Graptolithes Jl jl L»l j JuJj 

4 ilbM oJla (J 4 4v?l>» ^-U?.„7 ; 4-j^jJb oIjjIaaI^ 4 ^lill A^.jb 

* * 
. l5 -L^- oU Jj>- ^jlaT j! 

J^jJ Ljjjl »■ 1 > .-. ..7 ^SoC <u>«_»jl Olj l>.:.-/» jl »l*j LjSJj 

c—o^lj <. JjVl v~JL oL-U'j ol^Jdl Ji, : olilkJl J oUUail 

4.^ :1b (Orbitoid6s 4 oL~Ji ) ob^i^ll jLSj 4 ^bil v_^jL>JJ 4~*Jb Rudistes 
4j JLlisll |l^LJt Juj oJ LA 41 >r-wJ 1 Obl>w^ ^*>L- 
^ *■> * ‘■ 1 ^Jl ^ ^x n .w* 3 l jjj J — j Ji? ^ 5 .A* 4 ( * S^. t dj— -*-Ll 


_ 1 V^ _ 



^ ^ ~ j Ij ^ *>» t . .. 1 1 oJub o -L^- oJUbb* L^ l«t > rfT L 

0“A>-IJuj L-jji (lie 5 J ol'L-JI ji j 5 ^ intercalations 0*>U-IJJ 

t " j l j .U o\a J» 4 A.a«.^ ji J oL»*l J OliLk 

.(£l„.oLJii ob 5 ^ 


i\ig£\ j * j ,W _ £ 


liU Nl ^ dr 4 

^Jp uJy ul c -x*j (S y~* ^ 4 4 

V^> oUUWl Ji if*p ^51 ^ 

<jv <taLAl oU^taJl ^P 0*^ Jlo» a-jiil (j -4 ^ .JLa I ju I*xA . ^ 

• L>* Ji^ 


frb Jt 4 UjU dUi lJj If t 

^-s^U (^JJl 4 j^UJI IJla c->bja ^ JT .aJIjcII 

4 ^jJi^l)l *X>- j* aJL>- ^P JlCmO 4 l^JaP 

4 -_l>^i! 4^j^*jJi 4 JL>-jil J^>* 4 IJbr- j^S*\ J^-JLsJ jl 

loSObj . iJUl ojjjUU jJl aJl>- jll ^naj *bJ-*£* c.. ^ L*jta A^Jl^iiVl 

L^»ail 4 4JL-JL-»JlS^ 4 4-ws^^i Sj^Jl ^p o< 

4-^^il ^Li^JLJ^ 4 ( ^Lj^ao J_J ) 4_JjijjJI iJLJLJb 4 ( aj^I^JLS iLL-) 

« * * t 

4 dJjb c« j»\^\ 4 4,jJ^/! aJLmJLmJI bi^b ( ^ 

.viJldl<_JfcM jA 


4 JL*_J& s’* - AjCJLaM 4 cj 1 ^^ ^ OJlJ 0 ^ 

OliUaJU XijUsi^ jL?^ l-JLc-^ ^ j^J OliUaJ jj5" ^_. ? .^ ^ ^.«j LbL^ U ^or - U U-*j ( ^ ) 

. 4_j^I^ll) 



ja L~J SjJL^ Compartiments olyro- c ajjUJI ^SjJI U* jwLI 

u3ri ^ Y * ) t ^( ^ t OpioiJl 

. o jSC^t. *a j \P Lw*<L^l O^Ssj 4, Aj.4>- * y j^“ C/' 



*> 7 ^1?“^ j' ^»jJl 5,Uji 

* V ’• j 


/. v »i 

t> 1 

V, > 

T -.. ; 


. ( j_y> ^ ) ^ V*' £)YSr*^ 0\>& _ W- j£i 


jLs>U o-Ojll oS^A-l d)l* t $j't>i+~A \^L ^S^JI #Ju* fj* 

(^jJLfi) failles jJ'ji jl oULkil i^Soil ^Jl <jy jl£ (a^jjjS/I) 

£tfJl OLt) jS ^U*i! Jai Ob oLUj c iyS)\ iy^ J u a2i Jp -UlyA 
jloldli . jisb* OL^*j til j' o^>r^ ( Argand JIpjT (_^?- 

<, ( ) Y ) j£i) subsidence oUbp- jl ^...^j iOUU 

(^ilj) aj^. t oVU-l k_— j>- t O^J O' v-"'a^' ^A 

(^lill v_JLA-l «.LM ^jL ,_^y-) Ajy 1 . jt J*A>- Limagnes j ^AJ] 


E.Haug: les gfosynclinaux et les aires continentales (Bull. Soc. g£olog. de France. XX VIII, 1900 ( \ ) 

PP, 617,71 1) 

. ( *— »» j— *Al ) *3 (Pontian) o ( T ) 


— i A \ _ 



t ^subsisente ^L^jNl V— ' 'd* . (dJliilj 

t Q>l«,<a i>«.dlj t ,fl <,la ) 3jjb JL*j^ c J^*-*Jl aJLJU U^*P AIa>«^ 

oLi>JJl JJU Cf* jy**^ A^LaJl otfUaJt 

AOlyajVl <j>-^il j! AyLi^Jl ^lj>waJl jl *U*lJadlj t 4j^J| 

tarene jjjl jt *U4^ ) y*ljb jp ^u; j^>waJl JSj cSpandage 

< < ~ 

c djo oli a-uLi* oLjIOp *jy) dfccalcification ^plS^lii! ^ jt ( jjS^I 

4£)IaII J^jll odfcj * ( * * * *— ^ ; c Oj^jN C 4j^L» OLjldaP} JU; 

. ( djjdJd ) UL>-I j^*Nl If-jly djbj c j\-^JI l^pysj 

Ijil Jl Jp Jio J>0 jA \ 4 isA ^\ i ajjUJI £>Ji iJ^Ui oliUaJI U1 

<_£ jA. <-~*J jAa j^Ssi~- lyli ( Ajjli 4 ^ip) SJuJLp oljly <*y£j oLj-^a*JU ^ypj 

ots^u Jiii . aj> Jp y}j i iS'l^Jl JJi t oUl^J-L ^ J>w> 

Jl Aj^ll 4-0^/ 1 Olytiil £.1^11 t Ol;UJJ {S^yS* ^JbJllS** ) (£y*J ^1 

Jl Jl Jp jl AjjA oU-Ll^' J| c OliUaJl djjfc J iS^y ( l*ly£ ^At> 

. 3 Jb JLP 4-JL1^ <Jdl yo Sy>-j 4JP IjC t bdl^l—**^-! 

L^jj\ Olyull jfcbi— o 

^jL| Ujlp ^jj-yS Oyj d y>*^ £li oli Jj^I>-I jp SjLp ly| 

ly* CJxJl l IJL?r £\ j OJ^ Jluj 1 4^ivA>- oUlyJlj t Jp t <Jy^dl 

^ ^ jl £ 

Jp UL>-1 ^ilal c G^anticlinaux djl^* OLt jl 5x^1^ ol-Uf 
^jA ol jJl>- Ly*j U-j ^ JUjJ ( Cordill^res ) AJjlJaxll jy^-l 

. ( ) Ja-iU - y jAA C <^iS3l <W?;I ol ^JL* 

<> c Jl; c 4 j;U!I JO dl l c3ji>JJ ^>^)Li-l ^jLJl (jy^ 


t c 

. jyJi ^ l*ij x?>^ 4 tXn^^ dJJi ( ★ ) 


— t AT 



^ g\yl\ aJjjLJlI OjLail y?lJLl JS*" talus jjJj>- J^*S» 

» JJj . Ajy*J' c^- ^1)^1 Jaa* Jjl^l (iUaJl cjjj li 1^>-I ^ jyJ 
t>~- C Aw-L£jt fcpicontinentaux 4^li Jiy ^3 4 °^ h olyy ^1 

S^aaIIj liuil iu^ll yJL^J <1~>- t avant-fosses C*l»JUL» ^-1 

l/*./' ^ * V* 4 jL-^ jJpj . facias bathyal 4jy*Jl olij ob^axJU 

AjjI^* Jy-j ) 4jj£ ajLo CjU-yy \JmJjAa IjA^\ £li jjS\J t yJl 

jjJLL^^l] A**aidl iiU-l £• ( oLpU-iJl jl iL^i <Jp 

« # 

oJLa JyJ \ c -**>- ^JJ3j 1 4ylia>- jl Lijil AjyaP oLy-j y JjlJaj 4 ja . * 

LSy~~* v-'r* j' io*** 

# * * t y, 

*(jW^' jHy ) J*iji JJ* L ~*3 tUlyl c 

tLJl ly ^lll ijywaJl 4j-b JjM ^jP y>-U OjJ ^ 

t t-bl )Jj>- j&\ IJlA 4^>-U yj C £yil 

• cHy 

<4^— J' Jl4 ^ jIAjIjj? Jjlj oybLl a-ajIa frl;j L*Jj 

• 0-b^X>- OjLjif- j\P I4PU cJ^^i aJ\jlJI^Jwm^^I 

si) S a^AaIAI 

0- 

\> Ipy aJaj J y-j a^I>> AjiJyj c SpU oIJI>w~a oti talus j!.^ 

* 

. CjL»Oaaj Ol-bjJi VJj- 3 

t aJ «JU b AjU««j} ^^)aU AjI Jj jwij i ^S % )l 4jl 

* f^' cT 4 l 5^ JJI oyJ-l ^U3 

* ( 'V^ 1 J1 ^ 

0 yill (£ 1 ^ Ia CS* 0 yaJl Oli 


Xp 4 <L^ ( JUrJJ odJ^* ) ^1 1 fj* 1 '-Aa |l ( ^ ) 

^>-U* J^«u U . ( oULii? ) AjjUii y JaJu Ul^P Jl tb^fl olyiiil c'^Jl 

• ( X>ij\— n S)l\ ^ 4 ~~S'ln* ijA li? ^aaLI 


t AT — 




O^lp L_JL>* OjS sjj l *,(3 j}\ t'j* cIjL ^JLP ( aj^aJ! ^ 

complexes ol-S^t oJl* Jp .(i-j^aJl jUNi *L£u*L) oUU^Al 


_ 1A1_ 



^jXJLaJi i 4 jr t ** ■ Ajtj* v u c a^L^ji 

li&bj t Uajl « 9 4XJLa!I J-w-^LJli d^jj . ^JVl JL>- J « Flysch * 

a* S* hfP C ^ ^ « Culm (^ » 

. 4iiaJ> (j SyiJ4 «3^UaJ ^Jl iLJLJi JLli 

4 (^ju<y c j^jJl oJla d)l 

Ijjb jbj^j . 4 Ujb iblAI 4 5j;UJt Jy yjJl l f dL»j £• 4jlyu ^yiLS 


*#. ^Jl i*Ui ijl>u^/l 4 Jsyail *jA^-\ JJ^ju *LJI 4 Jl>-JLij UJllp oJLi ^jLiJI 

. 0 (3 <Z*>\jy*M Jl\ LjL 

j-iyr 4iJ^I iJLJLJI y> iUi <-,* Vis, Jbs-U 4 jl£fifl c~S vhj 

4^jliJl JSy JUaJl aLJLJ jL? 

aJVI J~-*>LJl l^l . jiJI JL^-j iii^Jl avant-Pays u^LSj: L-i yil 

^sllj 4 yjlll j^s^j £, 4 ^sjyliM <jUajdJ 

£• ^>.(jJl ciUaJl tj v— 4-i^Uaij . oyfcLl 4-*XL* 4_-w<y 

cT^- LoJL La yb-j briangonnaises ^L^-Jl^Jl jJLL^^JI O^L^LiJ 

^ 4 ^ JLJI « Lustres ^LUt » JUaJ J LJL^I oLj~- ^!lj 

. 4-JNl (SjQ\ 5 (j a-dy 


(J*i\ jk3\ ^ — 0 

a iiLJI ol .jaull ^a.;ig >— ■ .Sy J»wy 

cj f tol^il J (v^jXM) j,pi icJiiJl UI>LI 

.OUjJl 

(Jp Vj U-oUl* O^vj jl i c Vj~l* o/, c >_...5 y J3 

OpUj U.UP . |*Li jSLi jjp ol ^aial.w d)l v--^-» : OLjaiLj 


_ t Ao — 



J 4*JiJL iiijli AjUp JJL iy^JSVl 

jl OliUai ^MJ (£$y ^Jl oJL>-^Jl c>li OlilUJt 

' . j£3 V-JL dJJSj 4 isopiques olillaJ 

^jJ-1 jkjk ja ly$ j£) i~Jb c a^jLI Iaa JiCj 

l^byNj Ij^l >wy p-~- y O^UJJ 4 jUx-Jij ol^LSJJ 4-^liLl 

i^liJI Jjy l^LiUaij 4 1 ^ 1 ^ £> ^-w - y oliU a^jJLj 4 <u**L^jVI \j*jA>-j 

^ly>JJ (Jj £ ji oU>-j Jl c r ~~>- ililyil 

(3 6 5j_^i Jp A-pLmj 1/ <£-bajl 

. ^aiU y^uJl 

Jsu^ JJjUxJT c)L*jj! <j Jbjlill ijCJLftJl ^lyj-l ^Jp e-iycJt JJJUjj 

OjAj c jjC JpI a^Jj < -r^y J* bfr* 4 bL iiUili Lj^Lir 

Jl b^A^ U lA*j . A-s^JjJ-l jbfcpNt *>-J J^iaJ ^Jp c jt*J 

Ijdb jl l f u r w- ^Jt olytilij coljL^Vlj obbjJaJI 4^lj dicordances olyLJI 
LjjmI* i ala :* (J jL~^l Jf of ^ ^JJl Haug JjJU J} j_»Ax^ 

. ij,li <*S; Jjy jUvtaj L , 'ayM j^o synclinale 

(( oJl>- lx* oLil yj* c-JibiJ | ^jp 3 >Lp l £>■ IJLU^ OyZi^j IAa 

^Jai— o c J^b>*xlJ Li-wA>- b^L-1 4 4 ( y~?r • ^ ) 

4 ^lyJI J reconstitutions Lr>Lir J \ J ^sJ)i\ 4^J\y 
(£ j LfcJb^j lyU?t ^JLaJ (^1? ^y Oli 

«Aa J ajjA ijy-y OljjUJ ^JU; Cr* cr^ V —/ 13 £j Wi j' 

jL-jilj ^ (. t.Jiaj OUk; o!;_jjJl «i* ja J S' 

. <Y) v_JUJ1 

^ 5;Lp bL>-i jj£j .^il ( oliUk^Jl ) affleurements jl j! j^O) 

. ^>w> ®^IpI t <j>»— J l ^4*-* ^JP-AJ jjJ t J^i vxA-i ^-*k» j$ 

. ^1^1 v^-1 J^AU o>pi IJU ( T ) 


— t A"\_ 



Ji 5 ^>JI oUJbAiJi jli J v- .yJl OtT tili 

Ol;jjJl Ljb ■*! JI <Jp Lfcjljl j^\ t jj^Jl <Jp C C-5y 

<LJI> Ojj^ JT . A£>li CJ^s^j j\ oi \j*Sj Ifrsgjy AJUajL> aaJLsM 

UlyuLl Jadl y* dUiy> If i L. jilk c ^/TJ^T J^Uo) iLli 

. <r) IpLjI j^\ H\* 4 aLUL" ^JU SjjJlJI cjK" ur s*T t ajcjiaJI 


tJljA>-yJUl t ^P t OLjo*ii 


L* 


IUI 


JT yi-T (J C £*ljJU t c£rt^l li> 

Ajc* ©J>tp i-JL^ ^pUaJl y*Jl t A-JljJ-l ^llyJl ^xil t 0;J^ 

ol j>*-^ A*c*»ljJl oU-L~ll j t (jj t IJbJL>- LLj>-j 

0*1 y^ajtll Jb o&jyu U^Aj . CjULjJIj OUly^-l 


. ( i ^ ^ ULL* Ljc*j (^JJl l)Lsa^“I £jU a-^1>*j t tjjlijl I frLfl 

Zoologiques 2 jI^ ^Jlil t J*^ t ^-j oLJi jjSUl |f 

*>^JI ^ ^ jwy ji Llj 01 J~- Jty . 4 JU-I WliV 51SLP c 4,4.4>- 

* * . > 

^*j j 0 ^ iAj 4 1^*1^ I * — -* U - ■■ I 


( J>-JJ iiDi OUL>iJU~JC l)I^O JJ 4J>«_ W JI 

jjH d v^bj • S Jf V s ^ ^ v'y^ hs* 

jr L^ j iilyJLl 01) ^>-L» J-^l jUJiNl jlJub jS" li^ UJ 

UK" li[ UJ jl (DULat L^-i 0^!^' ui^^' 0^ ^-^|l jr Cj* 

lj^-l>* Ul>* ^-JJabl! Ja-^l c-aJjj ) oU^L>- yP Oi^-U 


L^oJ aIS"* ^UjJ\ *■ ~ t U y^>- 5bjl>w* c oI)La 1? iib> 0^ ( V ) 

JUaiy ( eustatiques oj\yJl 5 ,Lp ^lUJl jUj! oULAiJl oJL* Jpj i»U-jl) 

IJU^j . 3 y a i >w» C-Lt O'jUJl jl>«Jl J^J <-pUjL 1 tiJJJo y*u jl 

(j*— J A g .] a> iJyUi ~<J? j-£ 1^1 ^JLJ OljLaJl j\jk^Aj (jLo L^i *)lj i ^ LLJU <Ja jf~ 

. m.6pirogfeniques O^Uii 3 jJjH 


_ 1 AV_ 



cij ^ (l t oUljJ-l Ja *. J i»-JL «3L»!-I 

J^aii t JUUI >- JJ c^^Jl £jjt OB' If ^ ^ 




^i/*' COS' J*^ 1 ‘ 



* 


* 

. ( jy *> Jl dit J CjI /* syrj ) 3jL-j JL>I 


c oujii uJ iiu osr ^b£)tj JpNi j*>u jj 

oLJ^T Jlkj L^ JS" jb- (Ja^-yll >^') (/O) (^b 

Jjb» c oL^ijaull i y a ^ J . C~*tf U^ajl o jJLeS\ oi> <jj . ^>-V( ^ 

. 3^1^>- (3U*j $ jmA) 0^ »-b*j j£- d^dL-C c c2*>b“*All 

jl aJUjJI j L»l£ UJb£ oLj^uJI jA-^ 

# * > « 

^*' ^ ”■■« LiS" t Jj?'* 9 ^jjo t l j\dbx)l 0y^* 0*^ t ijjjJ"! lSoy»l 

. 0) y^ ^ ^1* ^ JW ' v^ 1 -!) (JiA* r-^' J^- 


lc IBTpJj jtS"1 jA 1 0*^1 » ^o $ » If c fj^* ^1 

01 . J^-lAb A^l>- tjU^O~dl 0^5^3j«i-l bjy&> If 

ij&A JaJ. t ^S/l £ j\j ja JaJ- t { ^i>- jP SjU- y> U l?rjlj~>r UjU» 

. <T) v^Uilj ^^iydUlj t ijCJ^JI i-»*>4-' 4jUsA» IXsr 

. 1 > jJL4 . ^JUJJ i*UJl <Uil ) vW^“' ijlxal—ii OUjAiJl . jZ^~±y* . J ( ^ ) 

0 

. (rtA^ \*ot jjVi 0>1S} ^lili ji^Lj 

c jSj . . . . \jz\£j\ j O^o 5)l*| J ^jajo c Lut^tia ^->-7^3 . Apt 

& 4^SsJj c AjCJj»]I ^IjJaJLJ <-^«J\j U^of . J-XiaII Ob t jl^Vl 0^>- 

. ( iJ^Sl ) AijjJ-1 (Jjl^UU iu—Jb <^<w> 


- 1 AA_ 



OU 4«Jli 


J.tjkJl oUjkll 

uU^I 

^ J — ( jj* 

'’7*. ! ( <**«* )dw>^- 4 ! s I < 

(AitfcroposoSqae) 

(^1>^)^ 



(^)^Wl 

(Ctnozoique) 

LSr'jz* 

l ^-"- i -4'»W-i 



Si i 

^ " 

<£3!*-^ 

j * • * • U^Ji\ 

^a-JU 
^ ♦ 


— i AH — 






; i * M •••( 

« 4* 


*juJ» 

(M6sozoique) 

1 ^ J - 

yX) 

^V>* 

i^v---— -^~ ( f ^ ) (J^' 

— '1»JD 

s}t 



« 

^-Sj-TU (Dogger) Ja~-jl 





<jt)J * i : ( (j-WJ ) 



. 


- - 1 » ^ - Ji L) _» 


iUl&LJy 

A < x 

C/ -^r 

i 






ft 

* * • * 

<^' 


Houiller 

(J^j) 

... ( ) jsVj'j^J' 

1 



g r-^-y* 

lS l ‘> r 

Jy*$* 

<jj*> 

( gfjjsM ) 
(Paltozoiquc) 



( 



^iLTl 




infracambricn C-^ U 

( ) <&y^ cM ^ 

? v*'-^' V- 51 ' 

• 













U> jtr yl±-\ cjJU UJ Nl C WjNl SyUlJ UJ^l ^1 

(Sj£ J* h}j j* H>W yl ilU^j . ^jo- 

. ly* <JL>* L^i ajc^Ij i^jli ^la*J <ui viJui N 

4 4 jyL« 4 ^P jJLj 4 aJL -^/1 iJbi Jeuii^- ^1 ^Ji 4 oiJLjaJ^ 

*■ 

JL*j Ly?l^L 4 L fAiP <J AjjLaiil 4 ( j^)Nl oK^> C~*li JLaJ jSI . apJL^»j 

. olobU flJlft Ipip C-b yj 

S^bp 4 4 - **jy oL** 4 0 wL& jo r i^b 

4 ^yLyJJI 4 ^-Jlla ji! y ^jLJyS^JU . ( ' Architecture Iu-JLl* oty 4 ^ 15 " 
* 2 . 1 
4yAJ 4»>-j A..J i" ^-^-1 J^ja<}) 4 -s£?L>“ 4J^Js 4-w^ I j wOl 0-bft *■ ** - ^ - ^ 

4 < 3 bflJ^ 4 c 3 ^b>- 4 ^JUL* 4 ) jl^jNl JO ^P O-C a \ b^ajlj 

• ( 

*Uy>JLU dislocations oUb>d! J£" ji <^\jj}\ oJLfc ^jA < j 1< aJL>sX*y^ 

* ( ( oLJaii ) ob.lyJVl L** ^jw-.L-il 


. diastrophisme ojU jjJUaqj olS^Sll OjiJjil ( > ) 


t e \o_ 




lW l/ 4 jis>uL! * — aJ^2# 

^\j Ai Jtflil jl ieLA\ jUliil j£jJ Sjli!l U . V-Uil jl Lififl tf^Jl 

. ( 4j^jJI ) iJjiLiJl (j:^ Ipi 

L j»>-«-^ jyUl j^p c oJjL-JI <2^1^11 (j^ail jl 

^Jl aJJjJ.1 ^1 y ^jA ^ jj 4jV c 

. iJlaiil illJL^ 

ijJl ^Jp UIju*? jl jj^ oJUXlJl oUjJLiil ©Jla y: jlj 

. * * 

oUJLkJl jHa&a o^J w* oyli* jJLJU l^iS^ ^Jl j^>«-saJJ 

^ *Ljj L^Lp 1_*jLL? ^ili ^1 ( ci»j^rl ^ (jjj^lll 

. ( 4^J^j diaclases 

. <jLjaJl ^-TlyJl (3 l^*-S^ l^j.3 C. ■■;.«■! Ohja*.* jl Llj -Lai 

JUJL>cll <JaJjai\ jl^L (j y CUw jl <, 4jaJ- JS** j ^P l-«^: t 

j^Sll C^U 5* ii,*, j^J^j IJub . UUJlI olLU! £jl Jl oli^ 

e * * c * 

. A-j3 A-Jjl - L wUj jjl ^1 L*j>x-L* ^JjCL<.*o (_£*!]! 4*»*«wL 4 *j^I 

^Jp lylj^pj fractures oLpJUaJI^ ol*lj-iNl jL^Lil ^L-lp tJ*-^ 
fUJI jJj^Jl ^ip JjL4 t jJJi <JpI or;-bj . jl <jM^I kiLiy^sll 

^1 dPjkji uylytM, t iJLU J~/>LJI yu-^l ^JL^I Jp cjydl 

. ojLi-l ol y^UaJI o-Lto C~>ol ^Jl (Jl^aJI J-s^l I^P-lj c IgA^iJ ^Jp 


_t <n — 








\ 



cMfil\ - \ 

UJ j£*\ 4 t AA-jal4 l^ J>\ 4 ) I (j j4^? 

f.lJLl|[ i aJIaiJNI J>-^U Jsu>-^Ai i,)l . Sj^Llil jy>^a . 11 y* 

«JC* ^1 y>~j t obj-j£^ ^1 <wA-jAil“i o la-jail y*Y^ 

f j~J6 ye* (. Lyblk 4 <L-^Nl Optill /^4 LjajjP oU-Ua* Uj^ Oif. 

43^1111 4jj2*lA\ h~** S “i , /a i 

. I* £-0 jy \j O^- JbL^j 

<~*JU SS/M sens Aa-i JT d\ j£xj 

,( WT j£-* ) oUfJaJl J*aj direction dlfl : L* jj ^s^*j c£/>w? 

£* 4jL)slI 1 a ju& ^ja-^ <J ^iit Ja>- IgjJL^ ^ill <L^l^Jl ^ oU'tyli 

. *JL^Ji ^*liij} <■ jl^il Jji? Ja>* 

» • * . * 
inclinaison IgL* U *lA> plongement jitf jl pendage jiJk4l 1*1 



— t ^ Y — 



4 Ja>- l t^Vl jfjlJLI Jp 

. I^SyL^SS £> 4fl.Ja.ll (JJL+mA 

y*ji Jajl^i-I ^Jp l^J| jt*^ OU-^Uau^l o Jj& jj&j 

f+~^’ Jjk : Jy (i-^w ( dlfl ) j^> Ja>» Jp J-wJio L ^»l>- 

. iiJbJl , L* dJLi ^ L-^Ssp L*-Li* 


jj*wdl Jy- _ I 

>— *j?r f £" t oLi)!j SjLJLJl Ipl^kil 

V“^ 4 Ojlii* i — iliaxj'iAJ iLli i)j£j jjp^ai I Oli tiJLij 

JUJJ 5JJ , 11 Aj^Caj iijL. CJlT lija^l dJJi Juy |f tU,* 

•(^>) 

jl oI>La*JI^ ^IJVL 43,11 j^j^aJl jl ^jaj j| jy* JlI JK" |i|j 
j>Vl uli c oUl^T^I f j£- 4j^UI UL^I ljj>* «£-£]! oIjlJUi)! J-joij jl jj til 
d^^ij'-il *'- ■ *« l l cJ 1 ^ * ®*^**^^^ -JJ"*" ^ ^ ^ 4 ***jJlj 4 j J^\ jJU> 

itacolumite o^TliNl Ji. ^ ^ vlAJS . 0) 

olujaS li[ ^Jj;l^]l <j J&j 4 l£JLI ^Jp jU- (sandstone 4 j^p) ^>- 

5^5*" 4-Jjtf 4 aj^UJI J^iJl <j ^JJL jl 4 <J^UaX4 jL^oi jSLi ,Jp 

4jL>- j>% .+&\ \ j^s\sS' A^y ^jp A-«^tii-l d -L& . <- |jb^ 

linteaux OUTLET aJUjc -^11 jj^ai 1 ^ jl UlJ cJyj (f . UJ iJ^^dU 
jl fjjPl kn^aj Oajj Jai^ lyjj jy lJ 4 j^JiJl jl c-;IjjVI JSji 

A^JC’'' OLtJ? kl~{UM l^JUfcLii jji-til ^j\i>-lJ! tT^ ( ^ ) 

Ji\ ol JU . ty. Jlji V jiT Ujlp I W /"b cjj ^ oi cl>JNl jt Oli^JI c yL- 

t ^>* ^yAJb eJ^^Luaj o j-fc CM t <-^?l>- <*«**iMj t c-'yu LiV viiJi 


^Ja«j UjJ, oi jy- a)I 


_1HA 



IJli . Us>^J L* bfcjJiJ jt t Ojji a*„4>) 

V-UJi (JuL <~JL . olW-a^l ^ ila£L Sf! *UI J l£AL 

JaXsiaJt ^ lJL>* 4^l>- Js <j Ot Aj^II oLAj^tjJl ^JdLl^J jl (Sj ^ I 

• *AA!} 



\a i\*A± 


^ oliLU 

J— JJLUW*' 

ir i JjA-i 



JpS/I JA ijjJil. oUiaJl ^ ( J* 11 ) jUAfj> 4 a . oMifliN }U£\j «>\£\ — W Y j£i 

j£-S» 4 b . a <— .»» > • 01 jj^X ^Jl ( J-ll ) -uJiM . (d) ^Jai* (a) 

. ^itjlli iAJt* O^J Jl Ly*Ua iJiiMl oU-jaJl 0\ ^Jp *j~ 


Jaaj ^-*15 /w? ^ AjJjAx^I C~*>yu li| Ail 

ijjJa-^/l Jjk ^^aiL; jU ja l^l Piston ( j»*£a 

Jaiu> i*J ^ *Uljl V} ^U“ £-Ul3l <L^U c^iJl) 

c J[ J-^aj c W 5 ^ AP^j c Ja^all Ojlj* UAip 

* <i 

Uii . ol>»5 O&JLlp 2j>*Sj (, ^UajajN I a_*xp 

Ajjl^ll A-IP LAS" l>-j-^ jfcS"l 0^2— A-^liM oJlAj 4 jy J>^ai\ 

ifjfz 0l AiV ; IJb»- A^i>«J^ Ajj^* A*IP jLajJi ^JLJ_C . LMii£l j\S"1 

0N( Ux*P lijj . Aaa^* Ajjy* ^p-AS" 01 ^ t Aj^Ip Asy^A* J ailp 






) fU Jb JLi. I’**-'* 4*3 Ol^L* j 4 v9ja 1I <i—j_iJl £*>5 Jl 

4-IP L*i> JLi viJJJij c(4*w-jaj yt> Ljuja^* JjL- <j 4 j^>«_^J 1 SjljJa^l 


J*P Jp Ul^l oU-kU 4~Jl JaflyJl oJub Jli,l 4*~W! J ji>^j . ^UaiNl 
jp ^JUJI ( a*JI jjjl Ua Jif t jiJlj ) UL?-t jS . Jl t Jiill Jf J^>o' ui~ 
4 J~-> j*p Jp t^U /w> j* banc <J> L- . LUJl oU-Jall 


0 >jjb «• **^J b J ^ l*A^“ oJUJLJ 4 *w*jI>- ^ T J I La 1 » t W 4P^A> aJU- J 

(J^P Jp^ <, a~Jl> aJl u-ibJl ^ f la>w*^ 4ili 

. i y . jaS l b[ J^« *--*>*5*" L^aii Jl 4 -Jai^j 4 


pjjAl j isiJ Jl ^i)l j^^saSI Ja*j i5Lgj l£ j>-\ 

Ol^p Jj Lo 4 juaI>^ Jsywa C*^ C-J&"" bj o^JLiT Jl ^i-l 


£-lilj ^^J^l jy>j 4 ©jjb JaJl A^_>-j 4 Ijl^Jj . 4 jUS 3 | 4 A Lc 4 juLy* l!^ 

jXj d*X>^] ( jjl ) C^J • (Sjr** ^ aJ^ ^ <iw) o^*h**jfcLi jjJLU * a 1 1 







Jl V » * ) <Uuajy» Ol;ly^ 4jp*-sA* 4 dJL$S"* Usyw? jl jVl yo Ljl j\P 

u^l^-Adll j. „ii>» J 4^^l>- ^ t«11I JL%pI J 3^*«o ^ °v* • * 

oJla Jp LajoIj c-^-jU Jtf tl^JVl <jy jl ^Sjlj jl \j3j! bj LJl^ (<Lj^fl 
4 -JLajJLJ Lpb N c jjc*y*JI jjv^br ^*Xa» Uj jj>^a]\ 

^jA 4ja *w*o ol^JaS"" C-^ill Jji 4 ojLaII oJlA JtC c j^>t *,a 1I ^ aiu jl U li| 
A-j^^l obl^-JNl ^ ^1 ^ - l ;: , 4 > 4 ii 5 -^ a-^-U- . ^ v .^^ t Jl 

A ll oLiUaj J ^jJI ( VIII j VII ; ^ ) Ptygmatiques 

. ( ^migmatisation 


u*m> <1U.I) <*^Ip 5Jl>* j <, ©JbJLiJl obkj-S*lIl oliliaJ j c j^SsJ Jl ^ ) 

<JU-I J* iiLat JjSj oliUai j-i^iVl J^jll JUp olilUJl *-U c ^*— ^ .(Van iter son 

^ ^ t i^| . yi^T . J) S^T diffusif ajj lal SjJLi, 5^ dUUfj t aUUI iJU-l jPj UndJl 

.(>^ 1 V JjVl jylT 



frijsM j aj p\ ji _ ii 


r*^* (J* j' (J^*^ (J^ W pJjsM Oj$h 

.( wr j£i) (JLJ£1-) 

oULW jJt>o *ly)l yb ( jLf' c y j* 1 5J : oUjI y ) JLi^yiVli 

iSj^ til c ‘ u “*^ <j* $.1 Jjol ^*s5^ln>» dU^l; <ui 

* ( 0^^' J* 

t ^jaJaaj oU^jalli ( (^.^5^11 ^15 t jdw I Ul 

5)LX*>U pli aJs? 5jLp UL^-I . ^LLil ©U^L ^Jl>- ij^ £/* t 

* ( S (J^ ^ ) ytl* £. >_jJLsi iJjLi; J! 


C^UM djLp jl]a; ^ cbarniere SJUaiil LkJl ^ 

* 

. aL I ^ Cju * *v* i j j c L^yti t C*yU-' Jp- Flancs 


yb t ■ ojImajj c ^ 1 al \ ol^l jy**i lS -£ 2 j>~ ^ yb 4.)all d)^ 

i ^) an ^ • ^ c ^ £-U\jL 

£ 

• k. m. i t . k I a a i 


\jy 1-wa t (3^U-v4 £* £-fc?iA> 

y* yS^L Slif iJy^Jl _k.‘1 yU ,J lyli oLkll t i-JaJI orientation 

. ( V \ <\ j£i ) ob-t^l jjU 


^buu) ^k-^oj ^5 ^ I ^ dJI* 1 >o OlPlJfljaj 

^g<bi 1 C LsLlJ 1 ^ ^ Lc i .A Jjd^- 4 J^aX ^».fc » < J uu i w *-v»« ^ ^ 

oLt ^iljiU JL>-jjj . ( ^( > V i ) Poussee ^Jlll oJLi ^ <5*^p 


* * . ^ ( 

^ yti* ^ jl ^ vyJ^ ^ jj»j '*■ J^*4 ^|p UjI^ j>Aj N Uyb .tijlJLuJ ^ \ ^ 

J^-i» ^P- -U>- *--> -X^ ®jLp Saldvc l)S" 1 . ( ^j~j j*iaz\\ Jj£ L» 

) ^jJLjP- 1 J-^-i Jp ^ cJ~' 3y«- V»J^ ^ Jp t Bray UJa^ Jli i jU- 

. Syn. perches 4iU« ol y»i* jp SjLp c-jSfl oJLl. J— JU;- ( ^LJL^yjl 


O * > 



d£jet£ 4 JUU jl js* oLi^ ( pendage ^JAl ^uij Oj^j) 3 ^blw» 

• ( Js^' uT^ 0^*^ *^i^) 

4 aJjL* c£A>4 *Ai 4 \jy^ 

jli 4 U Ipy jl^UM cJS*" IjJj . d£vers£ 4.JLii;» <J? JL&u>» aJoSI ^*-**Jj 

^Jp aJULlII oUaJ^ 4-wUil oUaJli . COUCh6 a*jU aJ? JJJUp aJsJI 

aJUL> 5p^L>-j (aJUU!! A-p-Ul ^jA U^lp Lk^i oULjait ) aoI^ 

* W s; l l jj Ci 4 jJLjj^jdt oli J-Utdl Jj .inverse OjJLL* ji 

br Uli retourn£s JLySsiu oil? Jp l^i <>y3 U3U oLkll dSversement 



.^4^\ )vrj& 


4-JLjaJ! J^i-JLl! l)j£j 4 0fc>Nl (j 4 Ail |» $AJ 

. il^JtAl ^>- <J JvaiJl JjaSI 

^Jp l^-i oUjaJl cJwaJy en 6ventail ^ oLt JL>»y iii^b 

lijl aj^SjII oLjaJl ^SLc 4-5 J <£ 2 jj Jjj 4 gerbes JjL** aJIj 

cJ^k ill (Faille inverses hjUL* j}\j * ) i*U Cj\j^3 

jl ( I 4 \ Vo j£i ) Failles APjJLa* oU? aJUS^I 

Jli aJI jj^p 4 ju^ULl a^wmjJL 5JL*-(j olLjall aS^It" jl Lj^il 

_o • T_ 



t o . <«jU <js> 1 1 . c r . 5 Ju*u *Jh t x . .OVJ^N ^ VI 

<uU ^^iawJ oU> 4 V . jl j^-i -laidl JaaM . <L <. *\ . ( <^iX* jl ) L<^u 

• ^ ^ Aj^jA b j AJlA ^ 1 ^ 


t£Jd c J^Uo jvP ^ jub c inverse <j^Uil S^UU ^ jl U JUa> 

L*-Lpj . fctir 6 <jLS> ^r t >^aT 4 <L*jUl jl deverse <LijLll oLJaJl 

jl 4-JaJli 4-Js> ^ 4*£tA*p <u!p 4-JaJl 4 £3 jJl JjIjJ ^Jaaj bb ' yi+~.* ^Jp ^UsajI 

Uli ^Ull S^liU ^id£j . (II c Wo JS^) Pli-faille ^LpO^ 

. UjJb <^jjl yciil ^JaiiT ^ LiaU 4oUjl o^UU (JLj 


jA}Jl j^ JlijJ 4»lft cNUlJl <JI iS^Ji -I* 4-iJl 0 jjfe <j JaljiNl jl 

ljL>-(j 4**,A} Jli&Nl <ju* ^JLj JLi^ 4^J1 j <JflAj aJL^- 

aJom jl jt <*3/H $*££' U>- o.x$S"" oU^l>- ji.Jn * » 

^ IjA JjN *JU cJi^J ^ UNl JU J j^J, (III c ^ VO ) 

. Escher de la Linth cUN ji jJu>\ jlUJl JJ 


jiyj jl j * Jh z+~j 4 kS'X^ai I OlJaJl t JD <Jj>*l iJLfcj 

olTl — ^LiNl jl chevauchement ^S\j Jl ^ jJU* U*lj-JNl J*>U- 


ilr* Vj l? v-Pljall jJl^i j£-iay . ( W 1 ddcrochements 

Ol—il^l UL?4 4 cljJNJ y*l jj-^ ^UaiL 


— o *r_ 





otJLi c I Plis-failles 0\^\} OV^N — ' Vo 

. > ipyJb* lambeau iiy t X - iylill ^ t > . ( V-^p ^ les inverses ) 

u, t III . o^Uaiil ®r*^ £* ^ 1 11 • c r 

. ^jj\ ^ ji ^ . j>j* *\k*j ^ - y* ji 


c ecailles ^ c o| 4 » « ^ » ^Lj Jl 


. 0) - - 
- 7 ' 7 A A 




. L-jlp **£Li oUJaJ' o^J L.JUP £l% 

5jj^» ^a~' ( jp Sjft-U oLk-U a jU^p olpUai' oE"l^Ai*ll^ Ul 
iJU o^ A-JaJ' olii» (J i^U- rejet Vj tOlLjaJ' 

. £JU<ajl (J^s> 

_,! cJ- <-->.} Ju* C-i^j JlS JJbJjr structures ^ O' dlk Ji .JwaJj 


» . t 


Jj^t ^y}\ W t P.Termier <~*y <Jlu 


^ ^ ^ ^JS JS^j ( \ ) 

. i-PJUtf» 4^ jfi- ^ 


O • 1 




SjjJLdl J^JI cj (L. Moret 1951 . J) inapparents Cj\yA\)) 

JjbJl j ilj\yAA 5^Lp . A-j y*}\ L? 

bfeLaU- ^Ja •wwmJ Ijl>- lamines k>yx*y* c ‘(u-y — o-V) s-^ 
jlp aJ^I j^pj Uli ((AlUlh) 0U0 U-I oJu^j . ^ib ti^b jl jLjjJLil 
UJUP t oU? yd I (jbpVtj tpJLp C C £ r ) a »m \ \ 

Ji* ) c^- JbpVl Jms h-Oj A*^l>-J C J^P ^P} * 

. 0) (£l . . . bill JUiS/l 




f-JUtf t II . rejet = R : i 1 . V*\ 

^ £■ 

. 4>lfc <JajJ jJl 


oUaJl _ III 


Pays de t Li*Ji iyLJU Saleve) aJj^* oLb> ^p aL5>1 a*^ 2 j 

^ Ol*j>- j oUaJl oU>Nl ^JIp! J t (u~i^ ‘V’ ‘J 1 ** Bray 

• dW4^ <-^y 

. . XXIX Jibe t J^> ^ ^y-l >1 jL»p! .«*y* . J p) 


0.0 



C A^l L^lSj) 4 4»»J 

[ 4 + 0*1 a L^a :^ a*-^Ij oLa^I UL>-I^ . i^A-l (J y* ^ 
j|^>) banquises 4 -ajUII j£ji <Jp j\Jai\ iJt*j 4 aJL^ olyuL: 

<J-kLdl jj . <-? J-^ 14 (I 4 WY J-£-£) (Stille dSjectif 

* * % t- 

i.L. aa '.* jJO lj^- K^ajjf’ oI_^*jL* { y UobJ Jjt- (Sy~^ 1 

iJL-iJl Li^il ^ jt£> ejectif jl^) lu*a^ oUJ» olij oL>i oLOjnj: 

.(lit \YV J5^i)(Li^Jl iJL-tJl 

JA ^ Vr . - .A (^JU; <_$ t oUt^l J d6vers6 i-LL* oLiaJl JT CJlT lijj 
O' Lc_j . ( III t \ vv ) isoclinal JJ>1 g jL«a» ^Uaj »UI Ujlp j^J t oU> 

t oJ-1 J^ij <Jdf- UL>-I O^J O*^ .,ra all 01} 4__jjj J^il ^p Olajoil JS"” 

Ljajl Laj . jjp oLj^I jjff L)Ip D^j 1 JJ 

. 0) 4.4.1a H l^^yJUJ 4P*U-I UKil 
(J1 I yzj Ji 4_JUiU oLiaJl oJ^S" o jAj Jj 

jISo ip Ip ol^l^ Oil ii-pJv> oU> <_Jl*; ,_/y«x it t.j 11 Jlst Jij jj^Jl 
. (IV n vv j£i) ouil^- j£i Jp j! v.i'ljaU (.UitJI yb illi : iUlT OjSo 

Lfliy empiles «L>JL£a> <UjU OLb ( _^uo j£jtdj lip 

(jiJ! Saint-Gervais 4 Jy^ 01— v_-> y Mont-Joly J, y- dy Jit* y 

. ( V i \ YY j£-i ) . T j 01 /j>. Js-jl* 4-ji 

* < . * . 

4 djv-j .-L>- lo} 'Upj-y? A^wOsjdl OLjaJl L* JLP^ 

I J>j c nappes de charriage superposes iX&z* dtyr JdJLp a^JI ^ 

*1 UtJi ^iL» 1^* ^“0**^*^ j-*^ ii yj* jlS ( ^ ) 

jliUji L^*#j0 t ^ oJLfS' ObfcjJLJ Oli^ . ^Jjuu <^p 

Nliil . ( VI <, w V ) ( o T ^ r t Jl^lyrjgjr 5iP ) « Collapse Structures » C-P 

j-i 0L?| k--Nl ^ JUL t (JiVl <w > yol^* ^Jail . Ji oliN^Vij ,jw 

. VI ^ j VT o ^ i iX*J+ )\ A . P AJ+ j . y\*j* 


0*1 



<j Iaa ^14 JL^- J Oj^ji |U*JI a* 1 p ^UaJl 

ojLp L^* jliaJ LjJJL" \^j ^UaJt IJub . S^SjlU <LJLJl y 

• (Jsk ■*** * ^1 5)L25U 



jl> t IV . JJlI <#L-*i jl> C III .6j*ctif j!> til .dijectif jl> cl .CAjfl&N ^ _ > VV 'j£i 
t Tq . 1 X . ^ LUl lyLJI ) iJli oLi> t V . ( ^ ^JULJ jl ^>- 

d^coiffcments j! «ColIapsc structurc» . L . ylj t Cargnculcs tTg . C~>yj\^ 

* # ( 
jl c «— 4.++ A A gA 4 4 oLjaJl Jl>*Sj Jj 

j' IJjLp t Dana jlUll j y_. ...■>- t ii~»- t ycii, 

• ( v I \ V i j£-i fj* 

. ( WA UL>-I <*£y£- Oljall OU t #UtVl L*l 


O . V 


JL» t JLii t Ljta L* 4L^L* N ! NjU 

£ 

jj__j.il jt JLJlj <iolj-»-j ennoyages Jjyi _jt oL*W;N 


Sft^ai ol—k ^kxj Lf J^Lio c^Jxdl al» fj Jij . Sur&£vations 

uli t brachysynclinaux Ojy&t OljM* j brachyanticlinaux 0£~fl3 Ol>«AP) 

iik* Lib A-JaJl j£lj . UjjIp oUs jt ( OUy jl 

* * 

Plongement jl j/ 4 Ui>^> 


, ( Periclinal 



. ( j .Jp ) 1 1 . (jbA£>\ a^Vi-V ^\— £ CAifl^N 0\jfliN ^i\£ — ^ YA 

. Piricdinale iLoy>- ^Pj ‘ C&J^' ) < 3 i^* ^ a - i i O’^A-.aav* 0^-^ t III . j±*a» yk* t II 

4 VI . rebroussement (S) j^>L* £> ( i-*-l yii^l ) oUaji ul*j?- i V . relais oLjaJl ^j£\y i IV 

oU-lyijl ^ ^j-y t T . ay>- oU 4 yLi\ £• fJi; c ^ . a-JI 4-—^ c/'b*' 

^yj yrU- yfc iaia^l) Sy» oUr^i £• ,yb*“' 1 ^ 

. ( OySM #U^1 f ) 


— o • A — 




Up (_j i**^«i* loytJ L«j1j oLJaJl Ijia 



$*«*vJa 5 *»s 4A\ V4> 0V'>*1'- \ j£i 

. osTi^ <rip o^- jyji ^ wiyt ^-lySii jr 

ot : Virgation Suess jiUJl eb^ U ^ oUaJ! r- ji£ 

•iij l.ifc . *] a .ijA.\ ( y lyli! j\5"1 O^J i y\i ^yji 4-i j *-»> j iJs> ( JS"" 

jl»L> ik-ljJ ,j^*Jl Lf *OAJ O* 5 ^ ft** ^ * -/* « Oi b-3jL^aj 

. . « 

.(V t WA (JlNl *LJUJ1 JLp Schaarung) rebroussement jPjSg 

*W' sijk Oj&j t *Oa On **-}} ob*)\i Jb'JUP oLkil jv—jjj 

<_r".>*% -('V<\ J^’) W 1 ^ JM - £*U*!l 


O * ^ 



JjkUll . Uiajl 0.1* <j t <)a^\y jd^a-idl c 

c Subalpines S-JNl 4_-J^ J o^i-^ oL^tyul j-£c 



30 Km 


jy~JdA <JjlP . V*jy^-\ VJTiN $ subalpines V 5 i s i\ 0» OV\yu\ — ^ A * 

. Diois-Baronnies 4a]ad ^JUJ c II . Valentinois 4ak:l ^JLaJ t I . (^jyr . £ ) iS-wJi j-isii 

. ( i^Lsl' jj* JW as" Sjt-lj; JfiJ' J« ij-W ) Digne-Castellane iikd f JiS ^y I III 

c JUpV 1 J 4JLi>- mdles y*il£o £• d *^ 

^ JiSj : 4 ; L^aH A-^\i jj>^> <j> *-*!£* 

^ cJU<a>- retenue ^L^Vl Ot jv>- J ol^ 


4 5JUiJl aJVI <ui J^^LJI J o>^JI uWI/jN I j^jcj 1Ju> 

o^P C~yJ 4jCJi iJL^P oLjai^Jw* dUlj t a]s>L~j j*S" 1 dj^aj 

Ol^LJf- oLjall y oUaa>c 1I iSy>- ^JuaJ 








. * .-4 t S.structurale jl Ui*3l <u-JaJi <£r*° 

^ OjkJl *JU-I »Jl*> . jjUj hy~j a* VI 

J i oLUJI ±Ji l CJ-1 £lk-l OU-Sll <«Jpf Jj Ulk* ji*o' 

^U; jil V^)jJ-l JaJI^-1 Jiij • W JiUaiV l£*«~5' 

J>LiiLi*>U ^yci otfJaJl J& £* (jW^ 1 

^ gbs Jp cU iiki t^i -W>» J-V • affleurement 

(^LKjT OU^) fJiSll ^ V> i*H& oliJa y C%i 

(H* </ c^ 1 OV ) ^ 

. ( \ AN j£i ) ky^ k?ry>y?r *kj\*- 

S^L. ( JUSbNl jt) i£Jli)l -W y ^ ‘ k*±* y* *JU «jj 

y»jUU Jp U^*p yli 1 ' t(ULiSo-- j') b^>- Uaj^i ^ 

lift . Jl ;*JaJl ^Ja-Jl £• ( j5li!l ) I • ^1»UJ Ji£ (3*^- 

Cr^j (J-l'>) oLpJudl jp dJJli toLjWJ (£'>' 

^>,li-l Jp *^9 hutej . L<U >jp t<_r^' ‘ J*-^ olTl£ijMl 

Jp l. ‘Jl£iil y^>j . IfdLvaift JjS-jj £-l»V V=d) Cf 1 ^ s*-^ 

. \ AX jCiJl J aJI J-i* Vr-^Jr' 

oUaJl AS-ft JP A*9«k js& _ V 

t i-X I y&f I oU-'Ak^t J : 'o*liai\ 

olliU- c-^ai yw y a*U£U Competente il^aP 5 jLp J^-^' 

Ji 0 V' C “!>' t 5bU-5ilT ‘ ol^lyiVl 

(S' viH? ^jw3 Jp Ujlp incompitente J->W» SjU jliajj . C^ 

Jl ^Jai~oj U-jJ t t * A^ftS^Ull <J( AiL s AiM 

ZfO- j C WiP o^U A^Jl^Jl jy^aJl Ajj S^ ft g ^l Jp 


_o\T_ 



# — 


01 L /a5L<2iU o kft • ^4 -^ CjIj;Ua*J 1} Ojl 

. J^U wJL L~- % C *tybb aJ^ISUi k Jy jJ! 

Jj^P C~U 4 j^x-saS\ Aki*J A-^*Jb 4 A-pl^kU ky* ^ {J** 

Ajj^* ^k^ ) 4-wwvi^Jl jj^-sAi-U a*a*jJ\j t ^ \ ® i^$^“ ^ 

4 A~/aP ^uJl -UP JJaJ jy^a . IS ^»k a!i A-JUJl lM J\>- j t(bL>i 

. oUall AU* <UP ^ yj U \l*j 

^jJii lyULk 0j£o ^k ~!l <-*>$ A^nW jy>*^\ Ol j* 

. Aj}ip tUa^* OU? aJ>^' :>jpbb ybJ <• ljJ> A*k~* Jp aS"L-J1 

4jli jSLiJl bancs oliLJi ^ jkJ 4 b^kjj 4 L^Lo^j oLLkll -kU^j 

4 > AT ) jNpNb ^ JamNI dUbj JpNI olfl okb^j! jSf 

•( a j^* 

jy^waJl *[ 4 ^p^kil k^ t^kp 4 JUpNi Jj 

J^k ^Jp etirements k* yfc\jk J-sO^- 4 obkM Nj 0^ bb/bb 

*U*J1 A*****) U i <b^kl «,<^ il l {£y~~* (3 A^Uaj^j u^b^lUjlj ykybl 
U» OjS^N olibJl d\ £*} . ( >waJl Obyr ) rockflowage dy*£^ — 

. (b ^ AT J^-) tp-^kk 0 ^ 4 l-g-^ii aS"U~JI 

J^J 5_Jb 4 J^lj jl 4 JUpS/L a-pI^UI kj/k 1.-UPJ 

^>-j k^Aj 4WP Jk~ ^yaxJl 0 [j 4 ( bjUx* jP Sy*} J) yp*-kl 

. . * „ e 

. (C 4 ^ AT Jx-i ) oULkJt ^>$ 4 -' d k^ bjly* 

^ jjp ^iyjl ft* I j^J 4 Ji-S^ ^biL» bXPj 

. Jbo UJ AJLP ^I^ku- 

Iua Jp oMjlJI oJu : o\S^\ 4 ^\U U^pHn O^ix^N 

<^k]l ^-jaJ pl *L)aH CjL ( wJ y^a lj -Upbl C->*^ • ObJaJt 

/ “ j|»\ . „ii t " iK^ f L^L > Lis kju« l & - S3~~ C *N\i« A^wk^jl 4 A*i>-43vmUI 


_o>r 



al^Ml Ol t^^ll Obj-* 4^-OJ o^juJIj jj 4 “b *a !1 cJ6f- <y*lk 

. ^ Algla Jj ObJbJlJl Ajjiaj 4 (J^>^b c jloNb jU-l 

pi..,. jL^jall Haug ^ jll , *11 t^- ^U ^-ll! Ob^Vl O^C* OUy 

: <Ji\ gJldl £jJu J1 cAjLJU), 

o ^^Jl ^A-^aJ JS^ <j <ojlo* IOjI ObL*]aJl <o 0 ^- N — . ^ 

<LUUJl ^LOjiJl l£ ) ^I^OVl Ja>- j Jb ^Jp JL>>b Ob <1*><X£ Jj i 

Ojj-s^j 4j)LSJl Ob.^O -1 JSOJ 4>0 Js^Ja>- O^Utf Ob 

• ( a* <¥ 4 

^P t 0.0^- ^ysydi 4.>^.5 Ljl^* dJy«A^ Oj^vJ V ■■§ Y 

IJlAj) y^jyi jtUlt Jj 4~]ai)l jUdl ^ Jb-lj Ob 4 ^-SUl 

. (^^syb/l Obj-> 4P^* <— ■ 

* 

O >K^>- ^P 3>LP ^llJb 1 — . «**« ) ) 4*ilp «■“ f 

•(j^t 

jlprjl If: ^ ^ill i*5l^' ObJbS <* 0 f O -*P^y I*Ia 

jl^JVI ) kj\sjJc£~Ji\ 40 ^jb ^ oJL«tAJj De Geer 

Ajj+t' Ji c yl i i j^ 1*1* Ol £j-l*il (j/y • ^**[^1 ( Suess i j~iy* 

OJWI jv*SsJl <^ 0 jO~l O^yil <Jj * i-jUjJl <LS^-I dJlfc Uli Ob^yO“l 
^Jl b^i y>Ji Ol Oj . j fl $ tfzlb iJUjJL^O/l 4 j^^ 4“I ^-i>“l 

p-~*b 4j^ytllj 3^-jOl ob^lQ a ^ll 4 t bfiji *^by 

^jjaJ Ol . V * j **• 0>i If^^l ^ jbri ^b Yoldlii arctica oli oI^Uop 
l£j£ OB^ J^l^» 1 O— *>■ ^1 (OjJ ^ c^-^l 1^ I 

Oli Ob^b^a^li 4^.0 b 4is^>Jil OlpbijJVl oli^bpl^ 4 4jji^i-l Olyi 4 ly* 

Ob ^li oO J, j^\ oJ Ol;UJJ 5JU/1 oG>! ol iUiPi/l Jl E. Argand $*~\ ^UJl J^j ( > ) 


_o M_ 



y> \_jtiy OJU* OK” ti|j . CjliLJi cJlT lil is aijf- <OjU»j ‘ iijj 

O^J ^1 (_j ^S"l 5-Ui 0i| 4Jli c *— - > l-i? l g 

. iSJj oULJl 



. (VU\ \$0>) S«Wve O'S'&iiN NAT JSO. 


. ( J>w.) Ul» J* JU; J_^'l iSV c a . *»0® NAT j£i 

t^-L> ^ 0 a-U^l' oU» (C .(4*0? Ojil ci*^ oJAaj *£\f tb 

• ( «/N 0“ ) us4-^ h*" 6 «ji*-® Oii 

ol S«k Ujljtj bl : dysharmonique ^u-AN ^NjfiMN 

^ dj>*> ^jUI d\ jJj>) **44“ 4 a^JU*j> 

Uili (^UixiL ^^arJI <j a 1>-I oLjaJl oIaaP ) £^*-*51 

aJ,U 4 tJbs- iilaft a**J> ^ UUdLl oU-Wi j^J Ujup Ail Jp o4 

JjIjL* ( I c \ AT blip *»>Wl 

AaPJL/ 9 A*]flo APjjaiU UU* Jjudb O^ii aJ^ ^ A y »l ^ Jl (j A-l? 


O > O 





-U->a!I • LjJ' Jf>%-sa}\ <_j OlL> £jaj ^jSa-j l)LL» Jt#£- ( JJLlli ) 

^3 4 -UjJajt iojlil oL^il i)jy. £» itjzj J£j*> ^hi ( L^lp La ) 
J a-JI a La ^p ^$3 i-Lfr ■*£> ■ oLJaJl LLi*- lyl^j LL>4 AOi; 

uie <-»o^' Bau S e J c 3-iLJI j 5_jSf! 4_Ji JnLJt 

aJVI A*-i j (II t, ^AT jSLi ) Cluses j Sallanches 

. Baronnies ^JjjL iiku: 

^tS^I ^JP O^Snj t l^lij lil i j£ij 

<Jj£ JS' O' (j\ <i Jad\ j* UsliiPl jtsi OlLjaJI CJiS" US' 
U* l^l-L UJli 4 ,>J jCt 4 JI tf . £. Jblp- *I^Wl aJLi J If 

J*’ -L«i : oUia-‘All a La ^L .1 jJp iXL-l J^Ui JSCiJ 

oio-idl jJ.% £ IammJ Jsmas)^ t- -0 L> J-^- ^ ^ ^ jjo* J* ^1 

01 aJA-^J tO-L-l ^ .) a: .- j *JJ-' ^Japtj “V-jVJI oLJaJl Ji* (JLp’Vl J 



: t. 


<L-£ caj^ olii? ;y>-j JpL~j Jj : Decollements O^N-^Lfl^iN 

jlj^l ^Jp OpLao Jj Jyl c Ajjy* Jjl <- r ^'y ja aX^jT 1 oIpj^j- SUy 

.(III t >Ar J^-) O^UflAiVl jl JI U^U; 

J ^JP ol y^UaJ iyiL* Ajk-jJ 1^15*" oNh/aii^fl jJLj IJLS^j 

A-ftJj 0.jU )) Jji £ fl j-to _JaJl A^"J <J* L C Ob;Ula * Jlj £ Ojlil J^>w? C-oJjj 

Jjp J^ai-J jl t LUJl a^UJI oUJa.1.1 ^L<~JL « lubrefiant 

JL^- t.\yi\ jy~Ju lO^Aj . Hi 4iaz~*jt ^Aj (Lip f 4 

* 0_^- > ~ - L , aa 1 1 4^-LjjJl jji aJ-ai^ii / oLLjaJl ^'05*1 0^1 
( oL;Ui*Jl ) l$j»vk_- jJp 4 ^-iJ^I ^ Keuper iijaj Sj-lil .-jI^ 1.>^H 

. ( epidermiques ajJlH oLI^Jl ) ^li-l l^Lo- Jp oyJ'j 

UlS" U1J.U 4^, 


-Vi oLjail oi *A!l oWj^sJNl ( j^2aj jwUJ ' -V^Jbj ( ^ ) 

. UU.I ^ (Jj L-J^i ^ 


— O \ 



/ 


i 




/// 




OUJ. o- ^ : r w^ji f op ^ 4 | .o'iUiiVa w-4* ji o\^\ _ ur jSo 

iJ_*UJ > OlpljJI , II . i^UI, ( J S Urg jijfrjjt ^JT) ^,U)I l^i v_iUS 

vj ‘“I -(M * 11 !^»' — >*) Cluses J SaJlanches ^ 4 < — *»Vl ^1 iijJI Jp 4 Morcles-Aravis 

^AJi\ 4^-1 oUi ji Ji~V ) ( t ) JI; f l^it, ( \ ) v-kr!l S-JU objUiJl jlp ^ 

:Js ‘cMw*- 1 ^ :CI ‘ <>' : Cs : N) (ir_uJl s^l j* y* ^ 

• ( : Jm t Jp| 


: <#oi ot 0^ ^Lw j& cJiiii js u^ai oiyji jJ. 01 ■ * t ,,. jjy 
iiku -bU-i o^ij Laminage jJ ; JSLi Jp Sfl aJU-I «JUb J JI.^Mi 

1 a-iLi Jb Ji OiJi Ji t iiJjJt 


— © ^ Y 



Jjj c JlJU frUJl 1Jj>- UL* I;j3 c-y>3 J-oJ 

^Jp aJU* 0^ . ^L^jlaj^O ^i^LSil o Aa JL l )! 43^* <L*j^ 

Ulp dJlfcj ^ Ajjii l*JUP 4 ^lll oLl 4Aj-Ja)l O^L^^ii^P 

l^jL*>^j 4 AjjyJl <u*£* o\^UsuJl d^floculer JsyiJ Ol (i^-Lydl oLU ill>- 

* ^ * 

^jajo J y (jl) thixotropic *- *11 olyUa UsjI .SJj*^JI 

liJJJu aJi$S~ oVl.^ij' (^:y7 -iij . ( J*jg ***^^ SJb- a-ti^aJl ob)Lo*Ji 

. i^-S" ii\ — • jjp c y a , « ; l i '$., <» *; Jyi 4-*jli oLla i y>-_) A*P-X^» oLi» ( J*^*i*> ^ 

J ~JlU Jp iijU oU iSU* U-Lp : Saliftre 

t ,_jyuj . ^ *jjA ^L^j-lS' «_jy£i ol 2;tal' a t)li t <_£yJ a ata u 

AxaJLU ^lil (J/ 4 fj* Cij&J <SjLb l (.J 

cJU -Aij : aJUaiil <Sji~~» JUP LU5I jywsdJI t *A>\i iiT \^\^ c^AuJ 
0 U 5 jl Plis diapirs i-iUJt jljyUjJlol^l^lcL.Mrazec^UJlJJ^tOLkJle-U 
Jp.t 3-sJLU 7a.*< At iJbSOl 0y£y • Plis i noyau de percement iJU i\y ob 
Ji V; *■ iiiat y Jdy <jj&3 br6che L-io* *iyA 1 1^ 1 ^- Jf 

. >ly!Vl ,J<ui» ^lil Zy~p £)£” aA* ( y» . ^lil jJaxj ^Jx-Ji 

jS- ifl-^P SxJs y at-Aal jtlll ^fs* j*— » i<|y *— 

^1 £*Jlil y oJpU> 7J i . > e-Upt ii~>- c£y^ W»l>- 

«Jil oli ^-1 yl>)l aJua Jli>t cJU aij . *J \^ I oliWl LL^JJ gj 
j LJlit jj tdL-^l! tj i-^U- a^»1j O^Tj ddmes de sel 

) jy>^ vy J s^y ty y 1 ^' 

0l ( V;^ 1 '--; c oJ-tj by* 4 frUaiJl O^i U JiPj . ( I t N A t 

y&> (^yljsL' JW « u^S diJiy SOpUaJI <5^>- ^jb 

jl yy aJljS' SyUaJ X>y js-il ^Iby . Ui>- 

JsyJI v-^USOl ; 4-;>!l vjSlI Jbf ij Ujji : ^Jil Oliklt iUyj i Gignoux ^ .(* ( \ ) 

• ( " r - a-i)^ • v- i > i ' Wj^ 1 V- 4 * 11 


oU — 


* * w 

WX» Opiutil ^ 4 d^ii^ 4 jp* <i— ip t^SLJJ ^ 



O^Ia-JsJI ^p ^J 4A-^liM l: c Lp^liS^ u>As ^ 

. LlxJi oJL^dl 

M 


<j Js^i-^ail ^lil <1)1 (r . V 

• b** ^3-z>- 31 ®)L r*" ^ Filer Jjlp 

^2*^1 ^£>1^“^ OLjOjydl Ja^ Ajuajji! Oli AA^jJaJl j L*l 

j JUU y* tT <> JaJwaJl jJLJ o^j lJ lJl^Joj c^JlJI . gradient g6othermique 

. Ujl SjjSjlU Jty^piJl 




* 

4 a ; g »,^ J^T £• Jtkj ili ^pli <J^ <jr^ 


,j>Vl 4 Y . 1^ 1 -bj Ajai ^fclli c > . i->JL* 5 -i J^-iJ c I . yj*^ — ^ A t JSO 

i II . £%U.I ^jA '^K^r j +su~j <b^Jl ipw» Jl *-i)l t r . 

JpljJl 4 * S-^ JW 4 ^ <«Ja> ^ 0 -^vJ Ot 

. * * » 

U*J^ O'* **!}* 1 lam “ | ^ c <**/» jpJ ULs -1 t (c) 1 -L>- <aJj ^ii 4 (Q) <^jU jjp ^-U Jp Jju 
*U a*Jt ^ ^ jUU yi (g) ( extravasi jiJLu :*te*) : Sj^Ull dy («</) 4 l->- 


_o> <\_ 




JfyO jl 1^-3 )a I Ajjjll *AjO>/ ljb>-i £cJil -Xjj 

jy^ail dJJb ^jaL L>«_U Ujy> ^Japlj aJ AjjI^- 1 ^ y*-l O^lp -X ^A * ^1 

< y» ^Jj^l A>-jjJtj laJy Ai^J l^jaj ^byll <Jl tiAS-i (J,| . OtfcU^l ^S~~* X? 

dJii y& oVU-l c-JLpI j Oj^a ^yljyJl ; ^-^1 ci^ *£}^- <jA*y 

t lyjjy iby objUaL lj-3 l>y*-sAA ^-Lil b UIp I tLl d^^Suli O^ -fcljajl 
£^U~ y . A^Ua^Ji oLS^il Jalyiil Jl c£^y OljyM dL* AjjJS J*L iUj IT 
JUjj Lf c li AJU/pLi-l j^>s-sAaJl {j yb*«jJ <jl i Uli £*lll OU t <ji[ Ob)LsL*Jl o.-Xa 
dJLjj^Jtj diapirisme (( cJUli )) *lyJ^ ^OyLil otbU-1 


j *)LjL<r l^y Cargneules y a-aJ^U oLS^il 

JSy Lcyy* A^-wJL^Jlj « aO-LI )) aJL^II JJaJ Oy^ *iJL>y^Jl 

^jp UU-I jj^~J JjUaJ! JjJlJ Uta Oly^Jl aJU* jli ; ajCJLaJI I^JpLj 

olLja.ll ^JLj jl aJi$if injections oLa>- . « ^y^J avance J-— )) 

^L-l j-$iL 1 jJb . listrique LLJli £• iyt-y ^r-^-^ 4 1 l>- LjJLM 

* * * 

JSOj aJ ^ JLj JUa-j )) Ly>wa^ LyJ Uh charries iijyM olLjaJl 

*>- <JULj cVanoise AiUd <jUaJ aLUJ. 1 jy*-^ <£ypj> 

. ( II c > A i JiO< ) ( £j . . . Maurienne LdalL* J} t Pas-du-Roc 


(J c ^Jll ^P AjjIL 1 oLa-JaJl <jy\^Jl OlTU^Jl l ) j£j l 

L*jb UjLipI ^OyJL! aJU a^^jI^*>« o^ly A>t^iJ tiO^fl^-l c— .I pI 

La>L>-j) L>JLll oK^Lr' 01 Oi} <Sy 1-^aj . LLia caJIju 0^1 j£ 

p £ 

A S-^S' g.L-jl 4 &n~A C a Z &)!\ 

. 4.s.lal» v-Tl >JI 



Superposes OJUaJil VI 


*yrj <■ J-^ / l£^ <■ ^ : 

^jA . d-LiaJuli oU^ja-il u9 j*J OtH L£}jj S^u 

^ ^Ujl Oj£j c ^>* ) o jA^\ j aU-I? oj>i 

. ( ^ Ao J^W ) ( (JpI -^>- ) Aj^dil 3 ^*jJl c yLo* jSLto t ^Jl Uoi olLjaJi 

i Oyj^ii c JIJbLl jlJlA tl)£" UlT a 3.5 J^si JOJu£ 

*)Ljaj U . <aV& {. ^Jl S^iillj c 

*t # 

• Cj^** 

J OlU/1 vV^' oliUaJl ijAj yJ. j£J £;>Lil al* jja C jj 

Cj»~^I OU <uL> J-»*0 ^»lil j C-iSv-i ( ^ AT J^) 'hjdjI 

■1 ^|aAj Aj^La*/* ^|«^s»vvO A»**U^-»«* 


aJUI oUJaJi JT j^Cj c c&y l&J AiLJl jt 4 iJjjjil 3l_LJl _ ^ 

. a*JL3! 



-U-l ) A (J 4_SjjJ-l o UJai l j+£* (jv B ^.l^Tif! j+S* j^k^j . ONtNyS^\ — ^A® j J^-i‘ 

£A i UjjAJ t t B sy*jjl oils jl Ja^V . ( ^JpNl -U-l ) C ^ — S^ll <j o U J a .ll ^jvj ( JjL-^1 

jjP <)U5Jj UU?“1 « AQ::l' ^tJLjj^Jl s SjLpj « <u-oll oUiail 8 p-%*l ^gJaxJ 1-^ t A oy»jJl oLi? 

. oJL^S** ^jJ 

pi .-tL-jall Qj C" c A— Jjjjj jJI ji t JjJLJl^Jl 3 L*JL«Ji _ Y 

. oic-l^T^L ajUa4 jjp aj; jIwJlJ aJLJI 


_oY N _ 




•Vjii' 4 o\»\j5i\_ \ ai j£i 


,-i l ;.U" 'f frlj-JL <• jl iAj-wyjil iL~L-JI T 

* 

. Ll£ 4 ^Jl JJ U jl ant^-Houillers ^>bJJ SJLLJI S^UM 

. b)\J 1^*3 t *b»L* j >- \ 4 <U^sL*Ji 1^"!^ — ^ 

.SJL^Ij ^ clir JlyJl JlkJ *b :OV^N\ 

J C... ; ^:jl Jbr jU 1-boy . ^jj bjj b^>JJ 

y>^> ^ ix>- <j Cb**j3\ <J *)jM\ ^ Wi L^ji^ 

. ow^Jbt J ^ U^i ol^Kil JL*- 

^jA Ij J iw* t j-lL* JjUaJ <Jjt 3$ ! b**bJl ^P ^ ;) d -* ^ 

# * 

SjU c I yl^jl ^ 5 \&y C b~*y boy Ja-^J 

^ bjUl jb AilU 3JL«r ilb* OB** t LJUx^jj 1^>J^ 

• b-jj W^il 

oLWl lili . iibn oWyll 5JIP Ji jtbil ^ Oij 

— o Y Y — 



j*d\ 4 <j}ly> L* \&y Jist> ^»jsM <jUaJ 4.y ~.+ \ L 

jjjilJaJ ^ oUJaJI IaL^I jl cJ>JU oj JJa* 4 4 .L*J.^)I j UL>-i 

\frjj (^j\yj (^jji ^l;l£jl ^JNl U*3^^ Ol* jaS- 4 jrW^I 

J jJ- cV-Jyi Jl eJVl JL>- 5 iiai 4 ^ OLjaJI £* iJVl AjLU U 

^2^ LwJbjj, ^ i,**, • — ll j\J d-X2**Jkl A^JLw^j^* C— <•* V i l jl 4 L-^b^^Ol cJW^" ^ o\s »A 

. ( > A V ) iJVl oLkJl £* ItijAJ i^jli ijlj* ^-WU2 j ULyj ^ **-3j>3* 



. ^Vji\ — » Il^u^ 4y, a .>jjfc C-AtNy^Viy^ ^ '■^5®^ oNMfli J^ V o.d j — \ AV 


:>y>-j £• I <3y 4 oliujfljl ^ jL^V) j*Sj [aJj&j 

LLJl 8 ^jpll (J )oj N ^51 4 ii^Juill oLJtaJl jli 4 Jo Jbr *.lji)l ^ 4 c£jlj ^U7 

* 

oJLfS^ oLly : SjcjlSJI oLiaJI u*y~^ *4)!^ j-M •** 4 ±J»i)l\ 

Pays de JU li£*j . ( > A© j£w ) ( I^L JjLi ) Posthumes h^pj O LL> 

<jJLJt)l L-.- 8 .j- 1 JLaj Oj-^p 4 v^Jj 4 oU^I li t^w^Ul (j Bray 

^*j>*iJl u-iLi^iU (^JLSl iJjyjL- . ^u-jj 8J* ^ Padt-Tertiaire 

l/M' £?y ' x *< ■** (/^' J*-^J 4 ) Houiller 

C-^oe* IJUb ^sn-j • (Pont-k-Mousson) j^^JtJl ^LJ^j'bll ^j^UI 

aaU'X ^%>ui)l lJuJL^o (R.Nicklfcs) ^ * A flpj • *\ ^Ip j\* jwJl oLJLp 

. Nancy ^-JU ^^3 Briey Je>y- ^3 OjJlJ-Lj Jwy^l ux Ji}^' 

If t S-^-jjAl ogsJt Jp iLjai. L-T J uSil oUajl aJIp Oj^j ,Jufc 

* 

. (jisLit »Jla (j <LJV^ 0>liliaJ( JUJl^- ^ 


_oxr_ 











L!U- j U oNli-l JT (_jj 

. 0> (E.Wegman) 


AJ^sI' i»u^l _ VII 


41^- fJLaJ ^l^li 4^-jaj Jjjjo L* ^j^>- j£^L* CoS'" 

* * C 

^l^il dJ L a agencement <w~ ! )jl> t U»jl J Ui l^U tlJlJ-1 J-*A* 

<e . 

1 1 jJ^2j 4 wL<A i A^J^l I 4 ^ tJ ^ ^j****^^*** •AjLp^ 

jo I iaUNl oJUb Jj .^^o5l Jai 5 ! 5 ,Lp aJlp jiiao- 1* 


£■ £ 

^>- ^ o^iiil c oUaJl Laj : Jurassien ift2\ — ' 

aAjL* jl 5^i?L 14 . I Jb^ s^-S^ oliLw* ^p £-jLJ l)I j^jCj c 4*Jaii 


4_^P Jw? oLJa ^jP- OjLp L^JajAj ( JJJ ^Uaj ) *bU3 

^J> ) OK""L^jl;L jl jJljjL 4 jL^>* OLjaJl jjSj 0^ J^-S} . ( 4jJijli ) 

. (X) ( Pontarlier j Vallorbe jv iJlSLiilj 4 Saleve olTlSCijl 


# 0-L-J » ^ l^li <JLJ- ^LaJ^I 4 JL 4 J ^JaJljj 

<Usl>^/ L* Ulfcj 4 4oJl! 4AjlJa^ ^o^Lja.lJl <JljJ N ^ aJs^a^- O^-va^aii Jl^J 4 cJ-J 

b^) v'WsM^ 1 j^b JL ^ 1 . oyuy .0 o > 

. ( ^ ^ 1 Y t ^ T jOp t Ol^y i ^Jail 

^J^r ] Oyy b^' JM“ <r~~^. gr * ^ ^ S*) Jurassien u* j* ^ ^ ( ★ ) 

. ( v-^ll ) ^Ltil v^*’ J“-y J Jurassique 

^ ^ t \)j^\ j* j* fy&\ l/V*^ ^ U 1 ^ ( ^ ) 

alPb aJLJLJI ^ A.o)a.;U \}J^~^ Cj* e *^ • 4 

4Jt}jA * -/* ‘j A^ ajAa t 0^4“ JU-iJl 

^>Xa> »Xj«XP 4 jl K^jA ( 4j««iyjA c^LytP C »LlP 

Ja>-^J ^aJl oijjJail ^r*t^b oU)a!i ^ 

* « 

. AmWrieu <uja^» <J o»U^ 


_o\ i _ 



C*jja ^ UJb jj&j . ) Aof Ju* jl LLL- 

<jji 1 UL*4j (Mont Risoux, Mont Jura JJU) Monte 

l ^oju (Cret de la Neige 4 Cret d’au Ji* ) « cret )) 

. ( Val Saint-Imier j 4 Val Romey Jt. ) Vais Jli jl 5J 

(*■ 4 oLjail j 4 , ^ tij 

4 * *** ^ ji-l jU 4 LjUj 

Sr*4}W* j^- ^ ^\] r3~ -“\ oLkJI cJ\j*&\>- jJp- j! 

£)* ^ ( monoclinal JJ.I x>j j! JU&jl ) Combes 
. ( > j ^ AA j£-i ) S^df Cotes « i) Oli-jjT jl Falaises 



Oii j^ai i\jj±-\ J L>- J ^Jai- JpVLj \ ^ i\^ > AA JSw 

* ( <£ir^ fc -*^ <£)j^ 

Xo3 4 oLU ^aJ lj\z£ 4 oLyyj! Olj 2 Jl>*jii U! 

J**) ^ £*) J* jU-Sii ^jpt ^ 

. ( *( Cluse de Clerval t des Hopitaux 

* ^ ■■ — 

'jjr'ti Jr*“ jj& j* Ud-b Vli* yi iS^y. *■ ^ •yj' 1 jy*i) < ★ ) 

.(^^*11) 


o\o 



oULWi .fjte*, JbW 

C U>*^LSi— >' JaI^o t*5jsW|> jUaij^AJ OjiaJ»l 9-**^/" ob>Ua*J' <Jy S-Wa^ll 

^ l^t jju SopIS ^ t UJL J ) £ jU »UU iL‘U.1 ifOiJl lj$)\ (3> 

. (Ill t VAT ) SSyU «-d* J** ^ c/t ’* 5 



^Njyr crtr - — ' 

( Heim . T j* *>U; ) ( Mouticrs ioL ^ji j!^= bj^“* 

t oNU-l Ja-~j' j c (^ojj <^dJ' *'^M' «-Li ^4) • — ‘T* 

oUj ^ ^J 9 - £• ( III t \ VV jsli ) isoclinale J-L' IbjL-sM 5^' jy$> Jl 

tUid' s*\jty t^-Md' j^y^- «W^' 4 ***** ‘'*^ *^r* 

sjJLJ' SOpUJ' ^aj 4 -pJLa)' oLWl O' If 1 9— «i Jd' Oil U 

a_J Si' 4_Ji UJLJt c? (tJa* P*£ i-Jt ad* >lay • 

j&\ i U t £^1 01 U j&j ( ^ A * J^d ) SjjiUJl _ 

j*jJ O' f u^-l J** jiiSy IJji j*fl oLJaJ' Oli ii o* ^ 

inversion Jl ^ i4> ^ (W^') Combes 

jp idU Jp OUij j~+* *i>** ^ d' -<-r4r^' 

, / ^ \ \ c\ . J^Li ) Synlinaux Perches UUU 1' 


JLuULi j' 2 L$V o'i i-j -xd lUUB J> 

S^Jk, J tOUiaJ' JT V 0j& (IV I \VY j£d) en ^a»»es imbriqnfes 
jJi slyWl JU^u-l J~L a-pju* ol> ^p SjLp ^ i Ji' *i)^ 


\+*Ju i>jlOl O' f <• 0*>C9_il' cJc>-\ f t Uidl ^'y 1 -' CJ*±\ 

i 0>JNL ULs-i o/u c ij/4' S>^' O' f . lamines iiiy W 


_oxn_ 



oULUli .fJis-, aljJb j'^ 1 

tU'iUaJ J*l£j iJjdVlj jLai;*^3 O^ajal V*kr^ jjb>bb*AJl <iy a.lja^ll 
(l l^t jJL* SJLpli tUJLJj alib ittUt ifOiJl a^t 

. (in t va r j£i ) »i* J*^ j^r* ^ 



uHr®* — ^ 

( Heim . T Moutiers o-Ob ) +i ^ji j!^ Ll^ 


c oVU-l _L„J J c <^-b' p'y^' a* : ^ ^ 

oli» 4 >* fj*- £• ( HI ‘ \ W ) isocUnale Jit i(jL«it A-J' Jl 

t Uiil ty U' i*-** otiNl J U-A- i*»0> tW 

viJLiiS} aajbJt SOpUJt ^aj <s-X^\ ObJaM o' If ‘ *—*> Ji' ^ ^ 

*_JVl 4_Ji i-LJLJt J- Jap j£U. A*mJ 1 ei*. ^flay • *'>^' f^>~* j ' f*^ 
“ ■ • «• \ « 

jjiS^ jtsi t U c { J^‘^ £b»$l 01 b: ^ • J^ ) %»bJt _ A^aoJt 

j+ju J If t wJ-t J~b j, iSC tiji /d jj& ot-Ut jli c |y4-1 J s* ^ 

inversion Ji ^ iS& •* (W^l) Combes 0L-/JI 

jp iib Jp j* Obij ;yt^ *ij *& t jjbM jt (^t * <_rbp^' 

# ^ ^ ^ ^ ) Synlinaux Perches 4jLUil 


JbOjUJ jt Ljft/a Jus'/’" oli i-y oat tUXiJ jtd ib»-y Jj 

J t oUaJt jr V oyj (IV , \VV j£i) en failles imbriqnfes 

Jii frtjdVl JUia-t i*pJU« Obb jp ajU ‘ J^' 


\ 4 ..j-, bibJi ot if <. cjy^U-i it if 1 iisi' 

^lyJVb bU-' o/b ^Jl C aj^l VjS)\ ji If . lamines C^J 


_oT“l — 





. oJlU^ coins ^Jp 

aLJUI j £%!!* c-i^U; ^1 vJl oJla iLUIoJl aJN! jkUlt 1^ 


• ( 



ii=^ <• t • <ii*U olycail J^LiJ ^Ujaj[ <Jl ^^—*4 4 T t T t > . io£V > ^ * jSLi 

. Olf-l^iTi/l ^JLpj oJUll ojyuiil JaX <^JL> & Annecy c Bornes 

(\W Tarentaise a_*1>Ux Petit-Cceur iyLiJl} 

CjIwu cdS oUJ? c Belledonne Aijad ©jjJLxll aIiSsJ! Jiy 

(^dJl SjJL t Jl i A a 4 ol^JLJl ^-LUt olAJ 

Dj— O tS^ \c+ ** . a *i\jbS i^\ 4-jJULmjJI 4-jiJL 

u-^*' 

* * 

jj-LUl J^L>- tajs « -y OK” C~~Jl jl ilili ja gzs~*j Elie de Baumont 

l 4-jIa«£^I ^%aLU JS" oK^ U 

J-» olLlaJl 01 Jp t <jj£ <— £p Jp t A. Favre yli OlT t j-ij 

. 4-P-Ws <Ll» JjuL C-^>Lij < C.,.,a;il 01 U 

dJJi blj t empilts JLtjXsLl i*JUl Otkll Ob iLJl jki" UU-jj 


— otY — 



* 

IjjLJl) jL-) M6g£ve Jy. <■ Mont-Joly Jyr Oy J LLL. 

^SfL* ijjJu en aval SJiLv ^ if*\j Jj (V iWV J^-i) (UL*J' 

Ji£U ^w» ^Jl ftlWl (^JU Joly J _^>- J-st- ^ei . ( II iur j£i ) Sallanches 
4 bbjjjj*- c 5 jj oli ijiil 4 ~*bl C->Li» ,j> l«il*J Sj^bsil 

Outray (j^l <J ^ycj ( ^" n— >UasiVl a-b-Lij CjUs iiJJU 

Jf. 4 4 ^UJl lS o“>CU-*il ^*Aj" Jl oJ-' l£oI -Aij . oj^Jd 

i* £ 

t Cluse j^Sj Sallanches <^1 * La j* cJsj^^S hu^L> AiL~* 

A-w^lj y>r OUuL AjoJy* A^»j>x-v*^> yS' Afl-1 M A-^LJJl 

Ojlit l)1 U> { y ! ^* yjJ ,^1 <a^o}\ a^Lo^Sj 


* 



. oVx^ft* ON y»A* j£-i» 

. Sisteron la Serre de Chamei yuL* t II . ^jkj* '-r’j* N6ron j* 1 a 1 1 


ijis- J*i3b y <ujUI oLJaJl aJ i*j . de Saussure (ibJ! 4Ji»*o 

(%-**> 'b£*j . ^JVl JaiH ^L-S/b jJ y* y>j t A-5J?- ijk* J>jPr A-la^' y 


_oTA_ 



J^ij ‘ ^4-' A\ > 

i JaAslt tjjAi) ijj** tl 


A ■ ^ * >- IJL& A ^ l^ -* L*JULP Ail 


w^MbwJ 


a jJ-j-=r — ;W' 

. t # 

a>-jJi! 4 1 ^-~p ^zj U igj ~ Jl oli « lambeaux de recouvrement 

£ 

* ^jy*j ^ otijXiJi jv Structures ^J\ ©Ju* Jit* I 

^AJI Marcel Bertrand d\yyt J-~-jl* Jjaill dJJi £*j 

iLsiyL aJNI aLJLJI j A^-wJl oi OwLfe Jit* I Jj>- 

. aJsuJI *1 C-3 J-l 


£ £ 


J^aJLA>- oUU>J ei^Uaj AjU 4 UjLftiJ j^Lli Jj t* ^Jp 

^ <j Jj t 



^jU jL-Jl J* -0^-*") Tarenuise ^\3 Aiki* J Petit-Coeur ‘^Ai* — > «\ t j£-i 

4 : T t : H t jjUa : X ) JyJi Jl JL-iJl j* ( 4a i. ^ Jl <■ (E.Roch) iikuJj 

4J0 iF ( I G1 t w^Lwajl JsjjjC’ t Aa 4 J a u^ jl ^ 

. ( Petit-Coeur J <JiHi 


* 

oK" JL A3 JyLiJlU <LJ f l CJlp dJUJLP 4^iijJLt OJj> 

^j^ib Jl IJjfe (J jy«Ji JLpI ^ 

jllaJJ jJa>- J^ . l*lP 0K^ ; ]aH ^UslJI ol c£l $ (J 


4 *i fr » c3j* J*{; (Ji Gosselet aJ**^p 

JLlO OLU 4 C-i^A-l Jjojj 4 <JJolS Aj^a^AI 4 JLJLJI ^<* Aa»J1j 


_o\^_ 




Recrci - Steve lot 



. v-yyU JJ OliJail J>L*Sj\ c \ . J»>-\ V*- > j£i 

Condroz l-j-K JJU ^IJLi»-l t f . ^L^yjAl *•** ^ oU-jaJl £->} «; X 

j^«LS iil>JJ ^UM i i . ^1^*1 ^ia— Jt SS) Namur 3y ^ J* Dinant 

t Fr . t ji-i.^ 4 G 4 Tombe £JUo I . £JU*Jl 1 ) . (A.Briart) Landelies ^Ju! JUp Namur 

. ( Jpl Houiller ^*j>o t H2 . JjL- 1 < HI . « v • < T . ‘ Fa • 

cJyUl jjo- J 4 ( > W J^* ) c/y- <J> Dinant 

. ( eif£lienne £JUaJl jt *_^aU ) Condroz £-Uoj 

^Vjp JjJ^ll j* 4*+^jJb\ aJL*JLJI <^*131 O-A-l OKj 

. dili j**H JSj * *UaP ^ 

dJut OjIaj 01 0|^j jlUJi JU ^Ja>- 4 ^ A A 1 ^Ip 

[r^y* J 4 Claris ^^Ap c-Jt JL*- <J J Jjl> j*j &yJi\ a*JI £• 

#/•* 5Uai.j J-Uo AysU (i-ijy) OliJ» ^4iaj (I t ) 


_or * _ 





jjy . J*** ‘ Oi o 0* 

yi c$^% jU-iJl y UJU l>lJb-l) AsWl *-B Ol£* C-U 

f y (£\ C V*>4-' O'* «-^J *5^ ‘ Heim f\* <^'j s—^ ‘ ( V!r^-' 

^ c Pouss6e «joJI <3y » y*j 0-*l» t jUoJi «W^ “S^ 5 o 4 

. refoulement :> ^laJI 4 _Lp U^Jl 



W. /,><,* a GroJ C*r*<*u 

■ ■ ' ' I . 




/// 


c Glaris v-j5 J LJ- <j\**j* ‘ 1 • *• *4ot\ <yi — \ ^ i 

jjp joJDl Jwiaii lsl£J i^UU S^U-1 |JL*» ^ Jsr-~*> **”J*j* 

5iU- ^ ^-Uy klippe jyL*l : LL*< y» <-o,i t Bcausset 4-— *y Js) ^JaX* i II . (M.Lugeaon) o-L*j iiL-> 

tJa-jt *.Tm) .f) t(Cs) ^ y^' 

t Cs c Jflu^l ^AsjJ? i Cm . Jx—1 i£> t Ci t t J s ^ t Rh t yjS" . Ts i 

£^jt- i III . (Champignon jjJai j£-S» Jp ) 3JL>-j 3-i» * ( J*' 

tJ^iA f^\ cH.Schardt .-A <>-.■<«* > ■ iChablais <XLi» iijaA cM^*) Vr^l^ JM“ 

^yli ^Ja-- c 1 i t Mol i ^yJii t FI . i Cr . ^Ajyr t J 4 Trias t T ) -Lw ^ 

. ( <^Ip j^p iLi 


_or > _ 




4-bX~l! SJjUJI <J,j, iiljb>- IJub jo\ jSj 

[r~iT* J JU^j Oberland Bernois 4 Jtb> juV^j I J S^jll 

cjj 4 Jb-^Jl j cThoune iiki* <jj 4 (Chablais <uLLi yjjl 

• b>jVi 

V~Jk Vtfb c ^ AAV r U c Ol£i J~-> l5 ^pI 4 jJL3i J*>U j 3 

Cj\jZajL?T 4 jw 2 j 43 L^* Jp ^il^]! ( II 4 \ W JSL$> ) Beausset JJ 

-k-j J t jAf JA oJb J; jAj C 0^ SiX. JUjuJI Jl 

j' > > '-^ ti «xr*- ci^ < - ) ^3 c <3*^ ^ J?y- 

. b^wbU $,Ua*Jl C~iJ « )) JSL$> <Jp Li? 4il 

) bb C-^Jaljl ^Jl c bjDl 4-JaJl C->/j JlaJ bfcj 

V 4 ■kr^ ^ C~J-\ J*A> >tT £ Jl (^b^l jy ©r^b* fyu 

<jA oi-fc C-xiUj! Xa* . Beausset Jj Sb-~li a^JwaJi b]a*i!l a 5 j> 

. Oi^LT 4x^ a ; blwt* jjbo Vj Jb^iJi <J^I 

(j c^t ^ 5 -U«j o~b t Oj^j w » f ^W-j 

A** c^b^JU . JJb £^* 3 J 4~*\jJ 3y u^La-J <l^>- LL^ 
; Fuveau ^ J ^ « £ uJ d c^JullI SJLi; oilt Jp bt c aJL^I 5 jlpU)I 
£• <^ky ^ yc Gardanne Ola, Ip ^b* aL* Jhj^ UiJ Oi If* 

• ^b^SsJi bib ^JJaj <oi 

tj&A cJ * VI 4bV 5«W> OUI^VI VJV J*8 <* (l cA 

Chablais Uili j dj^S^ iik> Jp H.Schardt o^b ob^ JOu 
£~j>- Chablais j* M. Lugeon oL^ JOuj .(III JiLi) (^A < \r) 

b^UVl ^ ii-Ujj . ( ^ A^n ) bJLpVi jl biapSu JiU ju^j Jp Jju^I 
Vir uu- jx; aJVi ijl b< +£-. jy~JC . Jl l*b >\*£'\j ^jA jtS^b 

* **y J* g*j* ^ bbpl jbb. 


— ort_ 



l\yM ; U oy- vUaP (j\ jl : ji-\ *^ot\ CAyxVVa.glN 

inverse aJULLI S^bJJ « Jx* » £* 3^5" AJjji ^Jp a^jU 5Js> ^ SjLp jfcT 

jSCj* Jp jt (Termier Jui^aJ JjSM *UaP) 

l^opii jp cJUaiil oIjLWI j* Paquet ojLp ^1 $ chevauchement 

l^li (Termier *UaP) ^r>-V SOpIS Jy cJLaJj ApUJl 

. ( \ ^ o jSLi ) L^byj Uj ^\ *ly-Nl ja bOP ^-JaJ 

j> oJliJ Ji ^Jl (exotique oyJ I jl) iijyM <Us£)l .ilL* JT JJj 

* * * 

: Ajy Ji y ^jJI Substratum autochtone ^yUifl Uli <^>-\ oULi 9 

^P diSi £A (j£j£ jl Jy jA^i\ ^JA <j y**}\ SJjUJI OtaJxLS jSCCj 

* 

. refoulement ^iaJl <Jp LUy ^JUL Uf 4 Ajik£ facies oi>u- 


4 LUJI S^ULl jl $.Ua*iJ aoUJI Sp^ULl ^ S;Lp ^ *i-yM aJUSvJI aOj 
£ 

^►-w jI Lftljapl L/T 4 ^>xJ i> olp jJLj 4 Ajjjlj Ojj^^Jj A^- y*S~* Oj^o wljj 

lO> IpU^I A-JapVl yS*”N jj£o 4 aJxpI a*Oj JLia^o Ujupj .carapace 
OIj yJ o**o- A-JbPb jl A^j\j>- j jjj>- ob aJxpI ) A-JaP^I ^y* IjLju j & I 


P £ 

s’encapuchonner yJu jl LUil A-jiap*^J Jij . (L.Lugeon jyr-jj 

«■ £ 

di-fcj 4 cr S"Ut- aUM j A^>w« oLb iS^yi ^ <■ Ji-^l 4-UaiJ (J ^^JxJl ^^il <J 

* ^ * 

UJjpj . ^^-jjj^l -*-4^-1 A^-j <j Joj yp IjuI oil JL^OjV &JJUJl OLkll 
cjj£j 4 al^Nl cr Jij J yaycjl ^JUJL ^ij/f APj^r A-Japl 

* ( ^ • J J 0 ^ • f ) Festons ^ 4* «• £ 14 



Ol <10; 4 lamine AAjy oL>-S/i J Uap^ JjLJI a^li^l 
A^iiaM ayjll ^L-l UL?~I Oj^J ^1) ^ ^ W^l S^lsM 

iLiJl o Jji? ^ autochtone aJL^I Aa.Jxil Jy ( ^Ua^JLS 

^ ^ £ £ 

Jpj i Listrique ^s-JJl ^JL^aJl jl «luJi Uiji jl (^iUJl jj^) 

A, « , l- .a. U CjUjUJ! ^ iiy> ^Jb-J! iJiA o^j jl jSoCj . Pelle Aiyf J 5 ^-i 



_©rr 



U> d\ t ( III l \^o ) Pouss6e SaJJLM iijA : sjlpUJI 

^Jp c-i yC ]l I J^sAj . o^*!* U Lpy Jlm L>L?-I 



t II . »IUp jJl Jyci JU aJIj L * A^otN ±~j — ^ ^ o 

£».> iiy till . ( Y ) Afly-1 Uikat oJ-1 Jjuk ^ ( ^ ) 4.x]fl.» Oly-y £-^» <-*y frUa* 

. laminage i_., .*~.i t^L-jj iijy- <k5" accordance t IV . ( \ ) ai ^4 AkS” ^Ul <J 

O^i ^y OUUa* • i j T ( ) A*>yUk! y-i^-1 O^ji ^y Ok-U*^ T ^ '• A-lapNi « ia »> A-s# t V 

. oJlpUJI j cIUp y- Ai^U oJdW oU» = P . ( ) aJpU)I jj-ii-t 

_ori_ 

















ji 5 xJL_ 5 i( JLu&t J Jp J+U <y « copeaux » 

p ^ ^ 

4jpwi>* 4 A~*by J^W 7 4 oL>^ v_Jpl <Jj 4 (J C~f^j»i 

UJUPj . ( *_JNl jLsr- J ^--^M OliUaJ ) oi^ Jp C-U^i 

j! <*3^-1 ol^ii A£u>- L* IpjJ coA* AakUI J>^ O^J 

j oJbJlPj 4 Aj W?V^» jUjI cjti (Jj^l 3 J*fc jj^J i-*-*^P} ^ 

^jj . C^jLU y (Jjs^sJi bribes J^\ f 

0*)^£^)l oJl^ LpwX* ^j^aJLj jj^o^f L^»L-i j#j 4*}^l aIi^I J\j c ^^ l) 
d-i>- 0 y ^ jr* j*A ^-Li 1 ! Iaa UL^I If 4 4 « iflf ^' 

Ji *u a*)l jVpl jt If Ljij Ub O^j V Jj yUJI jl If . ***W' 

accordance jl JttjJI jl oU-kil Jv ^pLk^?l J*\y S-U^pi ^ 

.(IV C no j£i) 

t3Ua^J ^>-Nl «wJt4“l} ^SfT^" 4 ^* 4 fl* ®)s^* *^ a - c ' *tr^" 

iJL^ij A^jUI A^JaJl <j\J J-s^jJl b J^P ^JAJ <0)3^1 a 1 y5fli\ J 4 jj*^^l 

. autochtone 


J*P J jka> C~*^ ^ ^apSfl ja 4*fr^ ji J^U \jj£j 

<3y 4 4-J^nJI j£j 4 JJU>- £j*J t US'" A^Alli 4 A~i>Nl 

^*jJj ^.IJfliJt ( j»* ^JttpNi ^-*~a) 1 *— blj • 

Jpj i*U JtjjV cJS" til . 0) klippes v^-Jf jt iJflAsM J)* c^ 

i JLtfrS ft JW^-t ^AT l^j 4 (^T ^ klippes des Annes) 

j ^Jai iULjai-j 2jyw9 cJK" ti[ blocs exotiques J-^Sf' <U^J' 

l^pLwt (Jl AyliU Jlity jV Ol>C 3 oJ-l J-^*J u-iii <— ^ 

f l^c j^J^Ni jj^“t Aji>-^C 


. ^ 4^15 wm» 6cucils oLa*j Jl^jVl • Sa *-> . t , T ^ ( ^ ) 


ofo 



L-jI L yaj\^a^‘\ c-i j^r ^LJUp jU aI^UM ^p U1 

Jl>Ia 11 iLiJl ^li?! cM A-*al>- 0 ;j-sA> Jsl>-^L^j . U^i ^Jp 

^y ^jl/* ^'y J^- y-~- '. l* ley ,Jit 

« * 

*ij— j Jas^r <^l ®jLi>-l .Up avancees olfJU- jSLi Jpj <. jL^i! 

£ £ £ 

^ OIaJs» c^Uj jLi 4 l^-L-l (j^i APj^b^t aJaaj a5j> AjI L )j&J . 

Ail^dJ a**~JIj c SU» Jai£ c j jA <, aj;>Ip 5y»j 

.<m j£i) 

• <*ijJt <3y t)Jj* w ^* 1*^® iLiJl ^U?! Ja>- p jjio c)l 



. ( T ) AB jUll, ( 1 ) itjULl .^Vi.\*ik*_ *<n j£i 


yUy£j! 


LiJ iJLfc Cj\j_j JaJi S-S^j <^JVl JL>- j C-C JLaI 

• Ulsy^)' Uls^>J*j4-' (Ja*^ £ y 


-ori_ 


^ Li* *U*£-i JjiJl 5-liLj ^ Oi^ 

<j* 4 Vo*^ i— -J'^t c/l>* <_^ (J"*"'“‘i 4 aJ— J_ dl ^j» c^J\ 

JU>-j <, (Pratigau, Rhaeticon) ^JsS jJi\ ^i!J! js- Ja-^xLl jaJti I 

• oU^JI JL>- jJy Lj jf>y>- ^j>- jAjS t.\jj li <_JVl 

_iJMl _ JL^ Vi :4_^\ vjh\ ^ 

4- srjU-i i£kU : Ji olfVl s — =>- . hj^y . Jl 

5- l^-i jJi iftkdlj ( ) 4. : .a, U jl VVj- 5 facies oL>«-Jl Oy^J .: . .r - 

Sijadl . Penniques i-J-; j' brianfonnais 

e)^ ^ w ^*- 4 

* ijl. 1 *? V^l ^ Cj¥j^ t_ii ^ ■ » aj 

i*Jli oliUai ja sJs- ,_ij i \ajjJj i l jcilsuLt Ia y JS" J>£j 

.(1U j \ a .V ) V» c->jUa; J^U7 h^j c A*~k J* 

i-ui. j\ ( jl ) JU Ajl ; l&fiA l&WW 

aJB OliUdl tildLJl J>-b «Vb £jliU y Jldb j^aJj . dJ^I 

. ^ R.Staub ljw*< JLjyjJU>l ^ 

t Bornes 1 5_JUJl <~j£}\ J_-*>LJ!) iJVI cJ- JJ^LJl jlk 
^ — jjjlj cDiois jj«p tVercors t Chartreuse jj^Li cBauges 

^li!l Cr 4 4^1 ... Devoluy c Baronnies 

aju** 4jy^ meritiques v^y ^) 4al^ ^-b^) 

. ( bathyaux 

c^il t 0^» c Aar jTT ) : lAfrllaP j SjjLsU ^jUai 

— i\j^ t Pelvoux j — oL c Belledonne OjJlJULj 4 Aiguilles-Rouges ^ jj 
^£-*3 4 (Mercantour 4 Grandes-Rousses 


— orv_ 
















jJjLJ! JUaJl jP (Jj J 4 JUaJl (JU Jj£jj 

SiU-1 t Slllon Subalpin C«£ £*itj 



y*pS/U jU^ki. 4,1 .O'iNkiN Jkfc V^ N s^Vr J* ^ j£-i 

^ 4 HI . Sulens Ukd ci s-j£fy B 0 ™ 3 ja yC ^ku 4 II . chablais Ukl iJNl <u£ 

. aJpUJI) OlilkJl gy Oli%Jl jfjii (Mauri ennc) Arc ^JkU 4 IV . Bauges ib£j 

iSjaAl ^ \jg s~^jj : Ultradaaphinoise hj jjJ\ t-ljj U <jlki 


ori 



iSy°X cJJJ i ^Aj JLjJI j (Puy de Manse) Pelvoux yh y 

jy%^ai\ y IJla JUaJ! c ac J iJt Aiguilles d’Arves L-ijb 

aJI^ AA^P ^Jp Aj^ljOj^Jl^ Ajw^ijj^A-1 

yyX Ak^i^ J^ajLj ^d! aJ^-IjJI AjaJakl JUaJl iJub . JLii 

• ( *i)S • J J js-f • f ) ( ' U j£i) Pennique 


JyJJ vyj' Cr* ‘^1 4 ciiy^ OJK} :*4».\ji\ Uk&N 

« 

sillons ®JLoL>-tj aL-Mw- £• g^anticlinal brian$onnais ^y\jy3\ jULl 
i_...*~/>- Pennides jlJLJI) 4 JUI oliUaJl ^ilSJu ^ c$^Ji aJ^/I SyiJ-Lj 


. ( R.Staub vjl^ 


Pic S c ^ichti 



*t>' ‘ Js • i-\ ^ iP^X* Au\i a\> — > ^ j£i 

t S .Gault oJ> cG t Ur . yjy* t H . Jjby t Vf . 0>j C-uH j 3> ^JT tVm 


refoulement j Ja}\ yl 




j_ily Mercantour jy l^iT : (Jj-~iL^Jl C-£ Jlki 

•UjjJIp ji jj-Jlj t ( Embrunais, Ubaye ^vlyl T) Pelvoux 

iLli o/j, ii-f- i^w l,J i~*\jjJr\ y}l\ {J. Zj . Galibier 

• ( *i)J* • J j • f ) ® <* JjL» (J pLSJl olx-js^j i tS' U -. J l 



* * * * 

Jujy Ua ij i ^ajj : JUadt 

c/'Ui/) jJ 9 ^. (Tarentaise, Maurienne 

J Oiyiiil 5^iS^ cA-vU-L- <y*j* <j\ $ \?ty> 4 ^jpl l ^JpI^ 

) Vanoise jl^li aDsu* J $jt£j oJu ) JJLU 

Ou JL*.) Briancon d^~JL^ J ^L-^j (aJUwu-I ajIju JJ 

4 cTEscreins 4 Pierre Eyrautz yjj) jL> 4 Vallouise 

• ( £1 • • • d e Chabeyron OjjoLS* ^ 



j y -Zj^jA y Pelvoux j jjj Embrunais-Ubaye vj-lVj'' — <-ioi\ ijp^r — Y • . J Jii 

■ oL»U»; . ijj-Lz* — 0L1. O c i-J! «_i JL^ — ( _ r oJVb : <Lsrjl>- oUUu . Mercantour 

■h — ^ • Embranais ^ J~JU)I i-ik* _ 5JSU a__i JUai — L i-,. 

J»>>. . Brian connais iJj-llj, ^ yy>l JlkJl ._ Sj J . JUadJ iJU jjiw _ iLSI 

. _,t lustres £tJJI .- .....M l JU*; _ ij^ 


— Ot\ _ 





















4 Grand Saint-Bernard 4 oL. j\ji- liF : Picmont JllaJ 

(J;| ...d’Ambin OL*bj 4 Grand Paradis / 4 Dent-Blanche JtJ^b 

t 4 _jSll 4 >J-' j' Cr* *r^' yy 

^ <j> <u^>w? oK’lc* 1 Ip,* C^j? 

. ~ i' s» % [ijb j&ij . LUJI j ^L*J c. — ( 4-1 ^-IaII aIi^JI ) 

Jij . ( ... Pic Regaud jPjj db* j Mont-Viso jjb Oj-* ) jy^ab 

aL-sL- Ji») \)~?r ZZ\jSA ^p sjLp ^^biaj Oli 4 Ijsb Sybl »Aa C-j^ 

. Mont-Dolin cMjJJjy Dent Blanche Jtkj b 


d. ultra dtuptu'natse 


dauphincii e f fio/it^ ^ r ^* 




■ _ _ > ~ ' . 
Airij a Chabricrk s 


_ / ' - " " Optima it c - 

M-Gutlburtt v n 


fie'otier 


Dura, 

I 



AT 0/7C 

Jubbrianc* \ 


ecai/ics sup ( Jvrtout 
ca/c.duTrias -Jurjs.) 

ecai/ics inf (Jurtour 
JC/iistcs ct ca/c. de /Ox - 
foremen - tlatm -d^fctaccj 


scone 

do 

Brian (.onnafi : 


F/t{Sct> J Helmintholdes de 

i ’Embrunjis 


zX^/ri Cj/caircs du Trias 
contact anorma/ 


( JbJd SaJjII) L^rjjP\ ol 4 0 lilk 3 l » 1 » Jf ij 

jJLj , 4 _J » pr «L)apl *dolj <ASS- C-ilS* « 3 ^SJ t 4 ]/* 

y; 1 ( jatu jiyj CJK' JU-SJl Lf^t Lis' ibje Lao*} l t u-. Ol 

. 0 > festons i A-ty jLtll *- 4 Ja*> 


Jl U\J\ oLUuJl J 4 f>Ai-M 4 ijS/l 4 ^ Ott U&y 

W v-jU wliU* ^ »j*£ ^ O liUAp) 
du» i^l i jU-i." p «iU j ( *j j .-i ) ’-" ) y '-fcdji ^ 1 ) v~R( 


— OtY — 




^Jsl^\j>- jl oLt {£y* Bochaine Digne <_^JU 

c -^^“ ) ^ W ** 0 6 cailies 

fijibj Saint* Ange £taL* SjiU 4 Moucherotte ^ j^U* 

Ua^VI 1 JLJ Annecy *1 J&l C^3 ( ^ *\ ^ J^-£» ) . ( la M ure 

A-Japl ) l^vS"" LpL-JI Aj ^ jJ-i sSj^ l^-J JJ^xj <2 ycJb ^ ^A^yiJbSl 

...Wildhom Jjj~ajJl>j 4 Diablerets aj^LIoj 4 Morcles-Aravis JS^* 

4 aS>I J Jil>^ *jjU\ J^JI *UaP Jf ji ^IJaiJl IJU J .(£j 
*bj li JlkJl J.U; * 1^1 uLuJI iJub ^ LUp * 1^1 jtfl 

diJ-ij 4 g ya" ( iSj£ A-jP-W? OLi? iSy* A-JwijjJ! 


Ui> jy« 4 Aj 1/JI 5fciS3l iibU IS 4^4-1 Pennique ^_LJI 0} 

^jA j aj Jjo 4 ijJupb/l ji j^Jl^ 1 JL>- UU 


1j Jj>“ 


AJj^y*l ijJLpy 


*-i>-j)l Oli ^]aJl . ^j^ob^Jl a**£» JSUsuJl 


jj — jv j^o>^jX\ ( T * * ) Ubaye ^jLj! j Embrunais 

t-il AJbxJl cJ$.Ljaj l)I JL*j^ . L*Lc ^ jUiu Pelvoux ^iLj Mercantour 

4 ^p^xll ( Jp 4 (jy 1 La cJii>- cJ-l l$->- 

• I 4jCib^Jl A 1 <^Ajl <3 \ Q+.) r3n * <3 


* * 

. »ipvi 3 ^ Ujlff ( _jl ( T ) 


— otr 




Oil 



^$1 <jyi . yM *~i-pSll jl»b. Jft-t Os-t Ua Ofj 

J^Ji t i*ijJl (Jy £* ili y l£ il»Lyj J<< ad i 7 ,^JI t Aji^l 

4_Jy-oLy l^i oU ; jall « «,i a > Oi-X^j ii>^> ,y -bsj y* 

( %LiUJI (JiJbj c(III t T • T j T • >j£-i ) aaJ? JpI yi Ji-t y UyOJ 

« ' < 

j Seolanes j Piolit J-^ ) cJcily y .JJb tfb nappe 

j\ t^j-ip frUaPj ( Escoureous j Chabridres ykS” ) plbpj ( Morgan 

U*j t jLjJjlj iSL^ . Helminthoides oUibjjJl ji y-LiJl *UaP 

t iJU-lill 4 jJ^j o'-» - , ■■_. ( \ . T j£Li ) Barcelonnette oiiUj Embrun SiiU 
Jp yyo ^ fUka JU' OlJb^l oAa jr jli l*pj> . Sij^t c_J» J 

. JyObJI JlkJ v»,UL| iiU-l 

yJb .JlU JjUdl y- I jL-iJ! j c feston aJlJ^VI oIa y-b'V) 

yii (ijjjyi') yudi -v*^' y^> <3U* 4 ^ 

4 t/vjM"' ' U ' JL i 0^!> • 0*>y JybLjt y^' JUaJ' vyj* •'A 

«ui bLlSj Sji'J) julij y^yy J~y Ob. »-b «bij t -b y I' Jp c ^UaiJl IAa 

■Xllyj Encombres yj£jl oUyj) (IV t \ *\A ) -U-U»- 

1 Aj i Ari l jcp U»t.- <*^>- ■ ~N. ji.« Grand-Moendaz 

bJVi k»Jju* 4-JUp! ejUai ^ yl'j lyr“l ^ «-U-b- 

.(It UA JSCi ) Chablais 4-LLi Jlbi jl Prdalpines 

OS* Oy ) J^' b-U> J £* jj-M-I y JUaJI IIaj 

bik> ^ yU- Oil j-y t 0) (^l cW dJJi yy) (^1 . . . Mont-Blanc 


. nappe wAJi} eUaP ( * ) 

i_JNl y. JSo . jL»Nl j-ii l*jJ U. ^ I yiijJl 1 ySlI i-Ai. ijU 01 ( % ) 

JjS^I jJ3 . jOlyJ-l >i ^ ja kJlijJl y>‘ .Chablais «-LU iik> jU «Subalpines» 

Up JU^l ji>o U . usaj yrjiy-l yll 0 UlijJI y. ,jl/jl JU-Sjt .tPb U<U «W 

' ’ • * * * 
i •%■ Jlp j |U»Jl . (Mfcdiancs j Briche) a-i> J-^U jUi U-i Uifl 

JLjU aJ^JI iiU-1 jJp jkz J C#tW O^a-J t 5-X^ 4 <_}*'*^ 


©to 



i-lp'sl ( <y*- XbaZ y 4 «,yb 4 jSLii yy . *-y~JU* 

4 ^Ji *1*U {£ JJi £*yil y-U-l k_i)Jj J» J^Jl «A* 1 jjo- g t S^Ldl 

tuai- ) IpUj,! UyUI Uipilt JS\ 1^*4 Oy«y 4 avant-pays i_J>jUil Jjy y ■?...: 
• ( cjUaJi ) yNyil { Ja£ O* W- ^yJt ( ^yULM Jy U 

Oyy iiiOX JjU b%. byj OliJ ij±£ Ju <_~M JL>- jl^ ^JJI 

J*^ 1 - 4 OS" ^.iJl ^Uaill Ioa g J^-A' U Uhi Thonon 

**)*'•» A-Japl Oi lCj . i*y— i-Ll oU»Ul y jji^J U-j-w* 4 iJyJaJl UyVl 

y Oj£j l-i) cJ-lj ^yJl 5J-i Jjub Iky*- ^y US’ i 1 .sza\a cJK^ UuU 
**■*> l^*J 4-i*^ »jS^ £4- Jp y . S-9-li it y ijjj 

Ultrahelv&ique ( yuUI ^jU t Uap y ii)> «Ly ik-l* J*M yVyll Jy 

«Aa 4 ijAA-l AiU-l <> ut 4 ( is^ULl JL*. ) ^i^Ll 

(^XjaUI «.\jj U ipy-4 y iiU Uy iywail 4 <L~aJLU UipVl Jy ifL»- 

Jlr*- O'* V~ -U Sj-S^Jl »Aa Jyy .(ii^laJl 

< ‘ y *-~ j V»«— Lgia; 4 IjLjL 1> y iiljll im&dianes iJaj-yJl 

Id* yl' 4 4*bUy j yj^Jl *Up O^- SOil^ 5 ,jSJlLI tb£j| sJla j^5sj 

» 


( y«-Jl 


r - 


-Vi 


ftUip jl ) rhitique *lAAJt J_^i Up 3 a»y ^liL cJlf 

cil Sr"*'**’ **j* <-^ ^ t g* UU jXJ frUjJl i.,ai 4 ( Simme 

• WWI ijiUJl g Gets o>?- g kiA!^ 4 s U p t^AJl ( jiUi)l 

Oberland JJ^yt iikx g ^JUo' »Jla ULUJl UT jt -U Ij^jy 

Jy <£y* tUjJl y UAu Of N Thoune by iy£. y>- by UjA SjjUl 
4_yJ-l sl^L A-pj J)l\ Jas-!Ay . (kJippes tjiy,- bli JUai'i iia*Jl 


jUa>l \y& ^ j . <wJNl 

<-^“^"1 <Jl ^jA sJl \& i *Lvaj <*-a C)\ (Sj» * UU- yk jJl^ ^Jdl 

. JC-j9jj}\ JvU 


— o 1 



Chatillon OjJli iya* Jji <jy* «-»;Vt j{ *\jj U-» 

( Sulens j Annes Sijai* klippes >-i/r bbL) Thdncs Oy <^alj ij 

US' J> ^ t aJL>L 5« UlTl Ja^ »Ju* j*— Jj .(II < m jCi) 

ox. »U idili ^ vy4-' <J1 ‘ J1 ^ A (/" ‘ «oM' 

• Cj&y jj* Js*^* 

cy ijJLf-Mt jj'W - Ol (jjJsLll jA ilM 

Chevauchantes *£\j* oJbJl*- oUs-jj oUa** U,jJj 0 \j>3 
l_A,./a,^ ijJb ^1) t Penniques UJl UA-'Vl jl U.JI Uy-jb^' 

o* yy^' Jb • <£y^' (3^' j-* ^y b 

Sfctt J1 L*- ky* JUaJl UA (dJLJjjjjAl) JUiJi frlWl 

yJ'j (<4 tv -v s—* s> ’ ‘4y~ i W' ° " >-, :ii " ' > 

. ( II I Y • r J-£i ) Guil JjP- b uki* y« f UaiJi (^Ja*a 

US' jJjDUj Oj~~j\jj> Orf JL^ »Sa Ol.A*y UJjy 

4_jjl» 0 iy j_i, »JLjkj . Chabeyron USj E sereins USj ' ( Pierre - Eyrautz 

. (I i X . r ) U UJ' UI,Jb £— * cr’bj- 1 ^ 

t Galibier 4 _ j .. J Ip Jjl>- L^-a'b/j t cyOb^j JL-iJt (Jb 

*yL, (ji- f o/Jl UUill UU jja^oj t y»yJI UU JA ^aJhuJi JUaJt J-Ua 
£* listrique ^pUaiiNl ^Ja-Jl Jjb (Jp- jb^Jt C-^-b* tiOai s_ -SyJ 
^UiJ! t . UaiJl IJL* dj£> i (J*» <• (3yJ' ^ b»l . £»jJI 

JLlbawL-Nl - .../»• 0~j>- Vanoise jlyli oJJj 

. i.-j.-y m^tamorphisme 

: ;U-. ^ ^jl -ll .- -.>-1 1 y Uijjj Jiuj ^iUli Houiller 0( 5isS^Jl •!» ^ ) 

J SJLj-Ur cljJi j ( ,V ‘ ' ,A J- 5 ^) <G - de Monille '- H ‘ L * chat) Vanoue-Mont-Pourri 

. ua u_i ^ ijU juoi y uxb ur jv—- v*^' 


o 1 V — 




c ^j!) S ' *-***3 Jjrt'O cr^- ‘ T 1 -yV cr t H .Gull Jk U^JI ,11 

• Hdminthoides oLilijo ji c rs^* ‘ 4 J-C , 4 ,jU) i...l<~ J^>w» , Tc . i—"!*/ 

'-‘■Hi* - H ) I) . Vsy 1 '*-' ,JlAI \y ,BI . 4_i ^ity- ,Sb . jj_i JtJi ,Fn 

«s*l**' SiUu Lip! , III . ( , III ) SJWjjl iiku kiiij oLily , B2 . ( «_. y - 

. ( t • I ^ 1 1 ■ - <* obOIk-klL j^JI ) j,J tSr*^' *kiJl (Jp Embrunais 

— ® t A — 



ci i JUjJI y i <^l t tiAJS LJj 

4 »«Q * 1 / 
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l^-l C-^ 1 <Sj£ Pennique 

jU^ OLj &L«p 

JLJUM *LiJjl IJubj . JUuJ^I 
jL-jji Ob* AjJaii 

c UjL- dib Lii O^t t ^>^1 
^SiY jJJiZfi ' jl4 
.(nr j t • t j£i) 

<jlJaJl l)I Ja>-^Uj 

*■ - * 4. — ajaui jLjHiJbfl 

** 

^y^aiLl ^Jp cjjjllj c Pi&mont 

4_^ i_JUXil ^ ^ 

0* 

ol j - » JLc oLL** (.iLwbp 
^ jSLijj c lustres 
a* 

JjLrV cM- 

frlJLp Mont-Rose 

. Dent-Blanche JLj^Ub JJL 

kr~J ^y^ai\ O^uj 

j— Tessin OlJL. j 


Jb; digitalions olxU jly jL- ^ JUi-Nl iJu ^ ^ IJu ( > ) 

I Monte-Leone : J^Ji/l JpVI ja ^j) Simplon-Tessin ^JUpI J^LtJ ^ ^ UjI ^ 

i « c , ^ 

^sr^" O— Jj ( jA^~\ ^Ai ^ i-JLpI ) de fond A-pli ( Antigorio t Lcbendum 

. JSLu ^sJl 








Sesia-Lanzo (?) Dent-Blanche (VI) 

Suretta j Tambo Mont-Rose (V) 

Mischabels ^UaP 

Adula Saint-Bemard (IV) 


Tessin 


Simplon (I, II, III) 


tl)L- frLiJJ l\j£ Mont-Rose jjjy jLipN UU- el^l ilL* ^^$3^ 

J-jLiw* b? 4 ( ectinites *Uap) 

iJli-i o Jjt (j jwnj JjLiw* c.Llp j( SjujJM oJL>-^Ji oJubj . Michabels 

« ^ # # 

. ci^Nl Penniques ^LlJI ^JLpVI ; LyiJ LJL^- enracin^e L* yo 

> JS3io JiaJ l/lSy jJLJ £.*J1 c..~ r *Jl JlkJ o>JI *ibU cJtT li|j 

0^3 AiU-l o«X& Oli 4 ^ JUadU 

jj-S 3I 1 JUaJl Jy J^JLj <cl>- Tarentaise Aiiajjrj Maurienne 

. ( J )^U^l^extrevasionsoU»il^ 


OyJt 4-JVl JL*- J-*Aj ^ ^ JpSli <£*!} >*i 

j Rhaeticon) ^ £_iljJbj 4 3 Slait oJu* JS" gj . JL-^ jp 

oUJ* C-£ (Pennides) J 4 ( Pratigau 

* 

oJl* . escarpements JT g Ij b>- <iii£ obw oli 

JU^jNl R.Staub ly^j) ILS^I sjh\ JL*. J| J*i)b' oUJJI 

£• *l£b £l~Jb JUU d Ju ( L-j?I iL~J Austrides 

0l b . ( Y • o JS3i* ) Pennides ajlJI aJUp! g y 1/ <L»Lw 



aJU-iJt JLjt : oUU*i 5J ys UV> JkJ* 

JL-Jrj tidily L-j?l ( Kaisergebierge j Wetterstein ) 

JUrj ( Hohe Tauern j inn JpVI ji UUli ^.aLi! ) OjjLsLl Jo-yJt 
i_JNl jLjf- C-Uj Ol Jl*y . LlUajI <gj»«lLt c 3..J<H cJ^|1 

cJ-l jjJuil Ujyt iJjt SJLJL. J&U l/lT jOu Jyl» C-ij J**>- 
tlr 4 <— 1 (J ^ (JW4-I uis^j^s4’l 0 Vi 

^0*1' y-*M JW J S” ^r-^J S-^lr^ <>* J>V* 

cHohe Tauern 0,^1; jLy JLr •**' «. Jtf .(T*l 

(_JVl Jtjse- J1 U1 k* i_...;:T « S^J, iJL-iJI JjJ&ll (_J^I Jl*- 

ijs^Jl (£-*^ O— ( C — ( (j-iUi ) 4 ^S* T *» " 

$ ( *__**>. lfcpontiennes A^ipift) Pcnniquc A-iJl 

Jp JW ^ ua ^y^ - uyiili fUt d~j£ 

v—JNl ^Jai ^P lO^ill L-JVl j j^]at o iJ 

0j& dULij j£dJI tjub jJp dJUS £-s* lijj . A^dJ! 

0 

. (P.Termier A-^y . Uli a>*->^ 
oLfc^Jwl c AjdpVl jjJbr- 4 4 a-jjJU c_JVl JL>- IJUb 

. aJU-jJi vj^ji uVi jl*- ujJUj oJ>. ^sii 4 *Ji\ 

i-Jl.pl i-^ ^ Vl>«jk*-I (JIsJIj Jas-%j ( ^ \ o * ^ li* <— jJ— S jj 
(_JV l ^ i-l>-l.s oUili-l *ji tN c i_ il^piNl 

^p t>Ui ( UVl iijLj?! i-JLiVl IbT cJ- ijj>l ( 5^1 JU-I jJ-j . Uj^\ 

JT btj^ 4 Tauern ^ila^ Jity l^l 

A^IUAJLii ) ^-*^**^^ A|^^ 

• jr Cj a 

usk-u j jLi.ii ^j^ji ol if iyuiJi Lvt ^ y^i j?u? yj^ii ur jl (★> 


o o > 



t Q . Austrides Jt 1 0 . vM t Q sWr <££* Y • o j£i 

A-Wi/bU 


<Jl~>~ oUjlL*) oLL^ oIS ^>-j jl ^ 

JU^- Jj-s^l ^>jJ SJUJauLl <juj Aj^Jl dj-jS^Ji ^>1^1 

1^=1 j&\ i^jaiy V> Ai^iJi c-JNl V«U aJ -U*j <jUaj J,i <^Jl^JI 



(^ni,u,i ^ *4^\ sjfiN 4* 4*> 4 IfesA 
< 4 *» a* **) «<&*>‘ JjNt ,y ^b 1 <<-* y»p 5 : olJUi' - 4 ^ vJW 

. ( Jbcjl JOy Uhlig 

W a^J • ***-* c j£\ 4 J-^i J! 

CJ5 Austrides Ju^l\ Jl^- jl J^i U»jl L-k- t ^jayill si* LLi 

p— ill tiAJi* ^aJJj J-a* g^” '-r^b V>^' «lA i-Ui 


o o Y 




^ 4 jf i 


oJla ja lily (jz\ ^JJi y C-J-l l)Ij Pennides a-jlJI A.a]a.;U ja ^iap^l 

^ IJL?- iSji 3-Lg^ ol£j . AjaJbjdJ 

oLpo U <oNj ^LiUAi oJuh Jf <j JLaUSJ Lj! Jl j A~^ tajJL>- JpVI 

. ^LApNI feston UJ^I 
«* # «• ^ 

^y L^lva-aj 0 ^ 1 ^ oOjJ^ 4-5yJ! (wJVl j*XJ („iJJ3 ^y cyyM cilj 

oJu* <j Uy- oLiiLdl C;j& ydlj (Dinarides) a^L>~l]I ^S)I\ JL>- 

* ( jp *by AiL~** Jp C-ObA-l iJlft Ajyl^* 4 5 j\^y I 

1* * ^ — 
<J c Ober Dollisch yJy yji 4 ija^ 4 Vateiine jJLjU <y y t Aprica 1 >o^jI 

Gail jt a^LjJI _ aJNI iiUl *IH cJjyilj cSt y rie W** 

* < 
y-U y I Jj>- yiili£ juiU^ J\j c Termier a^ y ^lj 4 J^aij 45 JJl 

. 4^*Xil y UJjL* L*Usti jl wiy Jj oUU Jl V IjJ^ . JaJlH A-^-lj AJL?x~*Jt 

« . « 

Jjk Jp 4 -JVl JL>- yi APyjil 4 oJia JbjLjJlil aIi^J Jl 4 Termier A~*y 

SjLp lyl liTj . aJVI (JL^-I jJ^j oyi J^t>- ^^IIL IJb^ 1*1* l^y 4 Gail J^p Ja>- 

^ * * 

tralneau ecraseur Ai^-L-t iU-JU 1^:15^ ApyJi* <LyJVl GyiJl y aJLJL*- A*Jai y* 
^lyJl Jl Col yJl y <JL^JlU oJubj 4 aJNI ^\ Jy ( JUi yJU y *Llp ) 
6*1* • ^buybi*! I £jU yi Jp 4~ipVl ^irb 

UUapI y 4_-*S/l Gail J-y JaiL j£j Uj ja C-„.-«' jl^iVl 

^ p 

Aiii^ C~J aj;L>jJ1 Oli c5 y ^ a^j>- jyj "Sy/ ^1*3 1 aJ 

j a^J^ LJl>- a-J^1 — aj^L^I AyupNl Je*> 


W 


VIII 


A-i ^jA ^15 ^yi'P OyJ^ <Jy^ 

Ojjlj | ) 3 1 ," jjTla^ J±**rJkJ aJI^I aJLfc ( ^ ) 

. oliUaj l^iSj HohcTaucrn 


o or 



c Bailey Willis ^ — ILj t A.Favre j itt . T t DaubrSe 

cJ O^lyT^I jl I^Jjli-j (M ...Max Lohest 

4-mLa^1 kajja}\ illy^f l lySy- f.Jaj SJji c 

Ol aj pl~*li jB" ti : ^ if' LJta y> vy;L>ijJi diA ^J,)! IjlLIj 

l^bc tLiW s^i AJUeu-^J is**- ju~ coWyWl J^i ^ i^Lil oB>l 

* 

^ t boite de force oyJl a^p j Piston <, * Ja-j t £*Jb Vis 

^ **■<3 4 lgj> \ ) a ■»■* ^P -b*L£» .iflgygl A*-j»l>-^ oL^» A^wwjbtX* jvP 0 L 4 U 

. a JL^:rll ^jl j^j JjLC 

O^' ^iy^l I*4 a J*V ^ -4*4^ l*-la iiLjb 

. ^Ul Jax>«Jl £* lAyi Cr*^- ^ ^U^U-I £&jUIj A** Jail (j <uLL>eJJ 


t oVlJj ijIaaj j c ApL-J Jj <~jj>cS\ AAjjiai\ d Jjb j |j t Jl>- Jf 
j ic colwi c iu jf *m > opLw- ii os>i ^ jp- 

. J5 yL] JjJLpI ^ UJUJI oLWi dlii 


ols-lyJNl J^>- 2 L^UlI oBy>Ji) JyiiU jyUI 1 J^jbj 

iJliA olLjail Aijy CJB" jij (. <y**Jl £* Jj\yJ oLjaJl SJLS* jl ^Jp ajj^JI^ 

(( tbj h +. \ 1^ | a^jUI oLjaJl jl ^A A*l*Jl 3 JpIaSI^ . ^cJa^Jl J Up aJp ^a Lf Jil 
<Jp dejet ^s SUllI jl ^u-JLxJJ oLjaJl jl jo- j 4 aJLwJI ^ib?l ^ ^a 

J* J* jV jCl If . VUa^Jl oliUaJl J ^1 

oOa jl ^ U 1 Oaj c AjLi>- aJj^* o.^ ^3j coins d&boites ajcUu jviUI 

. ol*lyM ^ aJ^p ^Jp ^*^fl ^p j^^j A^liLl o\j^Li»l 


$\y\ _ Y 

‘ Cr^’ J* ‘ yi> iJyLiJl (jji. 1! jub J_^>1>- Llj oUJjt l^j 


O O t 



Ifl.Ja. £ <y J-^4 Ujjlp c jp i^Ull (Sy& t-iiy? ^ 5y*Jl J 
JsyAi l jjb ./3^; «^JU . yJH 1 >Li JsUrflji Jp Lfc.Jj>^J yy 0( 

Plis monoclinaux JJl SJL^yJl O Lift) l jt ( **Flexures *1&I aJI>- J jji 

^p P&\ . Uil S^LM r LJVl £. JU;! Jp i~iUU fLjSfl Jb» 

. ^Uaiii i y#£ Ujup Sfi Faille pju* jt jlli 

jju iii>* Ji (i/L* \p£j ^ 

J3}\ — (d\ Compartiments jv JUajVi iy^L*- J — ijj cix* 


c^US _ I 

c jyJt V’-lj y* AJjlii* *j?-y Jp c y>waJl ^yiu ywxi - " yb J^JUJl 
L^ujU- Jp t ^L/a^A l <jyj^»JJ ^***o (jLioL L*jta 

d^Lij 4 a** Jp . ( Y • V J^-£» ) ^,xA * t J I SjLp 

Jp a* 4 ;i o-La j^J Jij c Ajl jl 5 ^* 4Jma> axJ^ JlioL <L*JI dJlft 4 rejet 

. jL*jI ^jA obu jbul 4jcJaj ^ j! yj AiJb^ 

AiKiLl jJUll <jyu ~4 yJt Jp £JUa)! regard ^bU j\ djUai 5 ;Lp jliay 

. Sjlyll j£- 

. ( JW1I ji LlyLJ! jJlyiJl) % # U } Uj^p jJUJI 0j& Jij 

j jl cJbLJl J Ojlyil 5y>ijLl J^JjyiJl iiflU J^llyaJli 

jj inverse ojiiL* jjJli ji^alp j^Jli ^L*l <jj£j 4 jJUll (jyu-Jk. <L**jJb jt-bM 

. Sjlyil oyJJ Jp ^Jp ^ jJUll >b J^e Sjo^ft yu-l d JUb 
jl 4^^1 p ,>lbiJl jl JLL ciijU JlyiM l^ypl ^j6\ oliJaJl UJLPj 



jJUJl Jli f c OtUaJl Jp SyU jJUJI oils' lij Jilk> 

. ( _pS'l*» ol/U iijU ^sLjJI 9jLa oils' lit 

Dl < ^ULI J*5Uol JUpI *b‘l ^ i^Uj c oMU-l ^ ^ JLiil ^ 

. OX^ OOpli Jjaij . jJUJl UlbM ^1 iXWl Jp ap^ j^iJl ^.]a:..; 
J/Jt jp tb>JI t *UL. j, jJUII 4a; Ujup 4 (£jIp jJU <JU- ,Ji 

#jl-l^- a^s-U ^ (_jJL»JI L*L lij Jpj . JpVl «U^li <^l ‘ ptL. l l j ijiiil 

J i_A«~Jl a$^- ^ (jjLill j : J-J-l ^ i3^*Jl jjp ti-sxJl 4--5t«^ 

(jJU aJU- ^ Cr*b * c3 tiyJli jIxLl ^ jJUJlj t >_aa.» l l 



ji 9-UaJ' ( 5^ ) <j $y~~* 



Uf 



<^jIp «o^LL> jju* 




£ iU ) iaJU jjly t III . o^U- Jd&j JyU jlU c II . jJtt Jl Jj^ ^ — If * Y 

- ^ ^A»l jjJU jM iP i J+S- t V . ij-j < r ..,J lt ooKj ^La>- ^1»0 t IV . ( <aJU£ 


OOl 








cJuLJl 


a ^JcuL * Jl 


H*- 


yklp, ^p ifli tassement ul^ jltji ^ SjLp aoUJI jjiyjl oJK" lilj 

<^Jpl J 0iJ ijjiiii jJlyJl 4-^U“j aJ^UI jJlyJl jU 4 torsion JliiiVl jl jL^Vl 

* . * 
A**aAj ^.*^1 4 A A^ft^i? aIm^L^ A-w-J L>“ ^ -^p Ol-^Vl 

oiTL^Vb jju% LiL.i> (*£ji u ^ji jjiy 

4 jli 5 ^Jp jJp JOj <Liil 4 ^*j oli jJlji ^ ojLc- l^L jSjzdi decrochements 

. hyL- J 


jlyjl _ II 


Ij^i jl U <J~- a 1 j ^ ; .4 L*y 4 A*^-JaJl j 4 jj^Vl jJLjV 

oU^ij 4 1^>- oUJ* Ujjlp Sfl jJU jL>Vl 4 -Jp t <J y<JD V 

aJU J 

jjlll J^w? ^ : jj>^ai\ a*J* Vxs* jJUJl iSy~~* O^JJ 

Lj^>wA« jl Ajj^Jl jy~& LJlp i$ y ^~ll IAa A^lfKil A-yjlil 
l>w?^ ^P j^*J U 1 . ^\P t J \ 4 1 I'S . Jx* 

jl J^y*JUj bywa^ o^i is**, t iJ^fl ^p ^Ul Ji*dt 

Aall ad l 3 ) 1^1 (^:>Jj -tij . (JjJldJl 51 y) aS^M oUl ^wJ 

cM o*Xa Jy. 4 a^ J L^JI *^ 3 l aJI>- ^ l*jy^ 4 <l) 

p ( 

A-is^^i4 JsL>-*^J j^y>“l} • C->L*>*J j jjLj J JjlA^ 

* 

oLy^i UIp a^-Usl* jyxJ Friction tilpjJl breches 

CJlT lil Vl ^1 4 U>JaJl t*~ii ^ jjlyjl JjjV oVUI jtfl Jj 
e^wLs^j Jj Lftl^w^ JLi aJIjJI a^jUJI cV ^ aJI>- jl AapI^ ^ I JL>- aJL>JL>- 


o o V 



CJS" bj t J OjUi* jl ^>-j^ syrj (J»i U jltt jl 

. 4^ww«JL^Jl jy>*»^)\ ji Q.JI jk JiS^ A*^lj jy>^p ^P C — llg 

JjiLiJi jl o JaJLA-l ^jA jj^-l S - "^ aJ^*1 oSa <3 

^p a^I>-j ^Uazilj 4+*J&sa C^LaJ^ ^jA OjAj 3 C*3-l ^jP A^-LJi falaises 
a^feU £-* a^jyja)L> 1* JjJli ^*o yJaJ JjJaJJ V A**3i ^<***>1^ . A^lS A^^-IS - ' OliU^ 

. ( iv 4 r * v ) A^Uki y 

ly£]j IpU V! jJlyill JP Af U olo^l ji Ja^*J d\ \j^j 

, oLJaJl oUUSl 3 

aJI>- A*^?l>- *111- 4 0l> j>r Jaa UL>-1 ^-1* 

3 ) JjJlyiJl aJs>L^j A>«JO ^5l aJJaU SjU^ 

^ * s 

<uli£ aJJlic* aly: \jL>»i a*_^ y* ajCJlaJI ^jJtyiji jjS oL Ulaj ( Limagne aa]^ 
jjJl^jiJl ^ . ( a JL wA« oljli ^jA UL>-lj ^JL^Jl ol^o yA ajAja UIpj ) 
L*J lp ( ^ r >J^ .(dykes olJU>- jl lJL»b ) a-pUjg! j^>waj L^jt 3^1/ 

JjJIyJi c--jju jjJLxi 4 AaJL^M oUiJ^JTj Aj^LaP ^ly: a^JuP- jjiyjjl j^J 

. ^ ^ AjlUlJl aLll uby^ A~*JU 

jJLj 3 yiLtJl ylliJlj . Aill£ y^)j^ y*b- Jai£ A^liM ^Jp yliyJi JjLCj 
3 yJaJl JjUlj Jjb <3^^ ^ ydl ^ yUl> l/f 4 

^Jl A^^Li i^laiLl jJUJ! Ja^ 0^ US" ^ 

. oliJaJi 

jjjtyj! _ III 

J t 0L>-S[! ^1 J t j/j jSO, 4 SJ^Cj. jllyll 0^- Ji 

. I y^jVl Clastic dikes *' l ( ^J' djyjl J t \ ) 

. . J I jiaj' • ^i — -^^Jl JjyJI 4...» ;l l)j 

. OT'J* t iT» Jbil J.>i> 


O © A 



( rn ) champs de fractures jj,sL* ji olyki* 

t l* [f-y +i)\y* <3^U' Oj^y • <3^*^ *— ^*s)l lf*» ,j* 

cj £ jJ ) *~~»j aU^Nl (J L^pLa7)l OjliJ -ii ^ 

. ( X . A j£i ) (5^. Vj oli ) ^Uil aUVl 


jJl^iJl a-U Jli.1 0 j_3j UJLP ( Y . ^ At If- Ja»-%j 

il)l Xmj Xy-j (J-Jlj (J ^-*^«lil (J| C->»— Ji c *J_Jl> Ojljclj S_**j»«dd 


a] 1 a\ (AjJjIII <ilaiLl ^ijX ) LLJl Aila,;^ ^JLoJ l £jja\ 

otjU; £• t oly^L^JI ob* Li^U ^ill jJI^aII ^ ^ i*S\j 

• «*X^ 4»ijflp 

c b^Jbaj U*j O b t/3'd OblJ ^ JL^ Ul*>»l^ 

£>J j*J ( c t Y • ^ ) conjuguds Jujail Ol^LiJU lS —j U Jp 

• <jy jj^ jy~^ Jyi>- j J^iS” (3^*^ 


«a»>* fW- v ^lai JSU Wat 1*3 jJlyijl oVU ilU ^ 

‘ T • S j£i) ( ^1/) >a- 5Jl^ ^ viAL- . ^1 iikuU i**U 

c c 

UX j' Old}^ uj^l* u>i £»!} cT^" ®>U ®*V: X/aiij . ( t CO c r pij 
0 )Lp C ^^-oLUj Jl) ^jX> jju c ^jjl^ll jr !^\y^ (jC^yjoi* 

i£jZ~S\ OjLii ijliJjj ^jjl! I cJLjf- t ju AajI^ iyL>- 

0^-1 c ^lill c-JU-L OlOil ^1 ( _ r iiLl at If c * * * j* Ljb 

^jA c-Jti-i (J^>* li^ 

oLa>JJI <1jIa aS^I c* 'j* >L/ai iljl* t^J^LsA4 ^>-^J ) ^Ji . 

• ( *( ^ jl Ja^s ^zJl jr 


C-jK^ oLA>Jjl jl (^l i ^Jl ^Uai ^*5 ^ l^l i>-jJL! IJbr* Ioj Jij C->B^ <5^>i Ol t^l ( ^ ) 

0 

. ^*ai ^1^ UK L^|jj 


00^ 



_ilc ( Allier ^ t^) LJ> j Limagnes iJW J^L. If 

^Uai t f*^3 OjM _/*-U V~^ £-*i r ‘ _/**■ dr* 

lUjUitj iL-U ot^**^") i-i^' bL^il ^ c&s^* °bi^' dr* J* 

r dc^-V* dr* , -** > ‘ ( £1 • • • '-^ ,5 J-J-3 

LyiJ ft • • • .> oil* £h** dry £jl* If ‘ f *• ' 3 r * OH 'j * 

.‘V'J**) 


(0V»P) s-iU*^ 



,V»y»V^ 0\ij <.^}i ^ j) v £ — 'f • K 


LJU (J^*> dr* ^ iU * ***** U J* 

tA-jU} ii)ai» V&J3 ‘d^^ <^*b j J**) 


borst OLu-)ji< {S +~3j jkb* ft-V^' >» dry s - ^ ^ j '•** 

Ji IT t Ols«yj» dr* tAs* ^ fttiy-Jl *»bJlj £3*^ J^** • ( * 1 1 « ^ ) 

. dr^l dny d« d/' 5 ' ^ ^ 

--.y d)*ir <u a it..*» jiP oUa^Vl v-T'/ jJI^' O^j" -i>j ii* 

<^jjt fU/ty : #Ut ob jJ'y £• w>iy jfA' S-^ yV J* 

jL»I jSIcj) . iaTil oUjsfaO J«* ijj t^-UxS” c vW j*»- 0U> ‘ oUta^Ml »i* jL»' 0 ) 

S-ftl 5S>J1 ^iSq,! ^ ijU- » y^1 c-Jil yOt j> ^ ,>**> ^ ioult v'-V^' >*-' 

. ( >j_rM ) ( a I .«, 1 .«> H o^ot 



iiku ^ Riess u ~ i) jouj . \jJ\i 0&-?- '•** Cf 

u»wll £-* <*~Jl a <Jli»l Jij . SjjJta iJlWl < r j\y^s 



i o . c— 1 1 . a-Oj^I ®yi>- t T . ^u-ja^» olSLsi- t Y . r>>- <• ^ . jJNyiN — Y * ^ j£o 

. 5yi^»l t ’l . (^jaJU) 3 jA>- 

lO^Jbj . Uoip Ja—j jl^l 4 _Lj jyi c r ~~>- jA^\ C^>0 OJj 

iikiil CJK" Oii . Beaumont Oyy JjI ajJoI ^ Syb- jwoi; 

^ ^aH <JL^- OUaIJII ULy^U- oJl^j aJ^ a a!£* 

|t-£0 ^*)a «»*>,> ^Ij c ^JjIaiIJ jio^l/l 0->ii a**^JLl**JJ , ^jA o j*y> Ij^jOj 

♦ AjI^JU Lj-; <^£^1 l£ t (^vaSLL O^Jb^l c Aj^yil <ja)I 

4a*S& c AjjLA-I l/ 2 ^ j 

d Jub Jtj 4 *lyWl Ji Cijbt-J 05 CJK" jJlyiJl oOA Ot 4 ^jlk> oV^ JJ 


-O^- 



jJIjiJb o J- SjuLw oli.sU- ^p- c~*^ jlS ol/tJ4 

(»— I O^j ( L.Glangeaud yf>^ . J ) 5 — _-J yiJl fjjsU J if t « failles-plis 
. (Migliorini ) iJUa^/l SJU-iJl JL>- <j «Cuneicomposti» 



< Ol-yNl ol^JU, J*-H l J1 s^ill oyjl ^ vv* v A' - T \ • j£i 

. ‘ R • b* ‘ N • UeiUiU SjjP < T . I V . ^iLl J| Jji* 

.v^VUVj^ OiVr jt^\ <$s\ 5 *»>>-_ rn j£i 

jltyJl ^ _ iv 

(3 *J^ jJLixlj iUjbC ,_jjl ^U j Ia^p s Jl^ 

4*Ja*J 4JLi? JT ^ t UI^ipI ^J! ollJaJl U*l? U jjJli j+s- 

' $*-* £— ^ oLLiaJt ja ^Xjy\j J-*\y* j* J-jJs* 

to]lj <i jl t L$ ^ i^i,.(V,,.yjXi) 

Ul^ ^ LjIj 4 LJl; ( jp <_.. » .> <jl S—^J • 4 “* i^piaJli <l)y^i j>-l 


_onx_ 



tjj Ol Jij Jjji? cJj J*^>* C..,lfs.»U J \3 jJl^iJl jOm Ot 4 OlJaJI 

• i Ui OjJj J ^1^11 <^1} JPj**. <^411 JliLVj . iill£ j^aP 

aJIM jJj^l_v 

Jp 4-^Jl ^^£31 ^xll^ LjUaj! C-^ ^ 

Lj^iJlT jJlyii . U JljJj 4 epicentre JpS/I jS^il Jl£3 JbJL^ 4 I^U^Ap 
j* 5jLp ^ ( decrochements olTlSUil jp o,Lp cjS" ^JJj) 

v- d's 

jjl ^p SJ^Li** ^Sx,*! 4 (jjyM < 4 *- 

4 ^ ^ 4 ObUl <3 4 i£)j**** <j)li ^ 

. ^ \ flp JtjJ ; yl <Jp 0 ^i Jj 4 ^ Y • 31 t>L*4 J-^ax Aij 4 jsll ^JflLw^Jl 

3~* ) ^333 ^33-^ <ipJ— *all jtbll l)I *Aaj 4*-j* tSj***} 

• ui^W' £* jiUa^ U l^sT ( £] . . . 5-yi4-' y 

O'fi’^A v ^ A o f> fl\\ o\fcy&^\ T 

oK^Ll J*>U- Jjur J1 jjiwaU intime iL^^ail JLJ' 4 * 

i£*Ji \£ 4 U fj^yCJ ^Jl 4 l i?U-^jVl jl 4pJi OliiU- J^>5 4 4-^J^jVl 

5j>5" Oj-£j ^jJIj 4 diaclases OLwsill ^_pJJ 4JUJp jy~£ J^JLii 

. 4***Ia)1 3 ^^l>* 3 ^"**^ 

(31 <_$£>- ji 4 i?U^ajVl <sy^ SA^UM.S^jJaJI Oli 4 < 455 - 

_onr_ 



i ij-z+SA oL QJJJ 4 {( u ~£l \ )) 4>wJ 

oi> j-* oAiu 4 j*-jJ> (J j . Aj^wyjJl ji clivage ^Ladj^H 

u*lU>- a-jj Jbo JlS^>-j 4 U-Jis^* jl Uli laminee U_J ^ y^aii ~ r/ g u 
. (mylonites O-J^Lil 4 c Ji* ) cataclastique 


Olwaijl I 

^ ^Lwwjaj'yi 0>L^U«w* ^P djU^Jl d«Jjfc ^ijaJj 

oUJUa* (Y) ^yjl oUL^l <J S^Ipj 4 conjuguSes oUUM J 

4 disjonction jLai)t iSU* jlS" b^ j£ij . U Uy ^ujsouj 4 :>UNl aa1i£ 

JSLi* ) ^ LfcjjjC U Iaaj 4 j t J,b)l> t iSUa O^Ssj 

. ( > t YU 

iLUll j^>wiil J O^J JL>&I J oU^.i)l &£ j 3 

jlpL*j l^l ^ . a^ 4-I oLU joIj J^aj 4 .»— ..* ja 4 a-mwJL$s3\ j ^ 4 OljjjJJ 
o-a ^P 4 <Q«jl jA JiS^ t 4-pljwij'^/ 1 j ^>t ^ ll JliP 

. boules a cJ^S » oi^T J^LiJ 

IjjL L~J j bl£l LSb ^ILub 01 ^>«-saiJI ^ ^i!l ol,»...^.all 

obyjail 4 tJL>- 4 -j^a ol^.^ill «jjt> <ui J^SsJ c\yA y* j&\ 

. aIjU oJla oJK^ b^ oli-JaJl jlJi^l jt LJLp jl 

<4JjJI oUl Ob ij^jl j^wJi oU-voaII o^Ls^ 

SjU^- t jlUJi diaclase IQ SjLp-j . Joints oliL^aJ ^Jlili Jl*^ ( \ ) 

. Faille £JL^> j\ ,j)li <^i5" * y ^iil Paraclase 

^ oLwul! {£ j>-\ Ol*^U ^ 0| . 0\* ..raall ( T ) 

. Ji^J! J^bjj >wajl 


— on t _ 



\ (j (j <• ^\ . . . j\}^~]) 

Jj ® )) 

^jA ^ A>wj OJ tT" oL»-vajiJ\ Ol J I-VjL* ^IaipNI l)K^ Jij 

jj^waJi ) j & 1 ^ ^y Aj^U- jl (wJla^jJI ^-^P ^*j>-U J^U^jl ji 4 j jly 

.(^pUjlj^I 

Jp JIjL“V 1 Daubree ^15 ^Jl a*j!JI a^jJ^JLI <^U^/I JL*yj 

^Ur-jJI < 4 ^ fj» Ju*i . oliJaJl torsion a* Ip oU,.^aili jLip! 

iULf A^,,^a;U oliL^lil ^UaLw-1 A^jJU CV 

• (T c X > X j£i) W^l iZ~> L»~y^ajilJ Ulx 

wL>- Jp AA»w<*Jcil Ay*JsL~*Jl j^>waJI (S a!I jl 

fL< ai j\l ^jP 1 _** -* I a ya^aJl 4 J ^i.«X*ji wUp 4 J-J£ L* I*Aa^ 4 £.l^-**» 

4 jls<all j^y>x-vaJl 01 oJJi Jl . JUpVI J Sfl ci^U^V (^JJI 

J*^>- ^>waJl U>lj ^Jl A^>-jJi <iiij ^>W^JI y^l^P A^>-j V OI^-s^aJL) 

• AjJ^^ y^ ll J| 4 ^-^d 0/* 




^jOfclP-Nl Oi OliaiiU jL^Jt ) |» ..<a a:* y*-** 9 sOLi*^>l t ^ *. 0 \»n A ^ — V N T 

4_j ^J.S i_J yf- *■ •*- ~^y>-\^-\ A— I z f T ' A_j^»P ) L-Jjp l T . ( W> 1 * .. <1 a1 1 

. ( Daubree 


O 1 O 



c$ jb^3 J'***?. •**> L*-** oU^aiJl ^-Lc Jij IJla 

O; W ( oVU-l /si 

■iJ^Ll j$k^ ' Oli JSyiOJl (_/**! UXJ Ot».., ail l ijv Jali-I Jyl'if <0l JLj 

ijLif jP *jUi 0*0 ^ ^UiiJl jl ijjlll jy^aJl J J»L,aj ^ £lM\ 
<-— 'U *■ ir-i—SJt OLLjaJ! J t .i_£y. JjJLiJ ! ala ^JL -Jj . oU JaJliyyj 
»1 a Ji. 01 ylyU SJtfUl Sgly^l vy*>Ul o^SoJl J JL*i IlSCaj . oLy, 
L*-» 0*>L*l t illi OljjP*A; Ojyiil Oly-i jJl Jy ol£-iJ ^jjl JyLtJI 

‘ ' J^i) (^j J^) AjJ- ^Li Jj cJ^J ALL J,y JUj 


•(« 

Ol^JLJl t>\J- Jji/l J-*a!' ij ,jC- a^ly- ^ oL.^all j! 

y^aJl Of 4 ^y-U- J <*:»■> olwai j£Ju" j£.t oii ■ OJ> 

LS“^ ^“^1? c i y . /al l plii lyrj jl If" c JiO {J& ^-J^Jl 

• { 3 ja£ _)y& ^L*o l* /w? 


by /so Jsoll o~Jl£)l j! U 

UJ^ oUyiJ Jj jt 1JJ Jb ^Us-^ ywJl ou *Uil Jp J«jJl 

. j—^ii 01 0y l.b»- 4£«Jay 

*J>*P Ji^ *.V>- Jj JpLmo OL»..,<aail Oli aJ*P Jjgj 0^? 

oi jp y^i j&\ jh>\j j iijj% i juvi >. ^153 t ^juii ^ 

^1* Wl) • »WJ 1/jUr ^ OLs-Vl y jjiT J OjSj oU.^aJl ala 

* . fi 


clivage aUaii^' II 


c t j\j$\ 


)|V * »|fcl‘ ^ I oiJ^I jj 



*UUJl jjJ transversale Schieferung j t tULJl Slaty-cleavage 

Ipy Ajj^* 4 4 -ftJj OUj;J j 4 (J^ 2 ^ ( jlWl 

v^^Uajj . jJaJI ^Ull U\s£ Aijij ^ aJK" V^j 4 u 

4j^sil cl! Ca« 4> ji Li ^^-a» jl Aj^Lja*Jl A*j^~ x jjl 

A-v^ j*** j y>^a}\ di-ft j^SsJ Aj>vU^Jt J^bil fj ^ 4 **£■*£■ 

AjjUiil aJj^JI j.gJajN oli ^waJl c3 L»l . .aL*iil 

. ( Y ^ r ) OUyj J! Jj£i 11 >W»JI jiia-iJ SJl&N 

Jal>- IftiS} 4-ijlaJ! ^ J-J ULs-l jj— *H O^iJ lift 

Jpj . ( \ t Y ^ r j£i ) frUa^t Ji If t CiliJl £» JjVl 

s^^f: Jaj l)I ^ ^ Ca—J i *XiP j\S"t *■ ! » H {)j£j 

t j K< 

jl ( a-jjI* ap^ 5 f eJ>L- ) <yL~S j*Si oUJ? O-brj li[ Vj 

* (J * 4 ^ )) (( aJL* 1 ? d C-iL- *yrj $* ) Aii^- A-^-jJ^lJ Ax-Jo ^ 

• ( « * u^r^J 

^Sj \j^>\y^ Jp oUaJ! CJ^kl^JiA J IjLirfl ^ Ajj dj£jj 
IJlfCfcj , A-aiaii! ^L*Ji aL^N bjj^* l*jta Ol JaL>*^Aj tl)l 

^jJl J oyfclt ^ c -J aj^u^JI^ oWl^iNl l)I dUi tj* Ol 

V U-Up JS" Jpj ‘ ^»*3' J* '«a~»-j Aj ^Jl «Ul dj£ij . SJ^l S^Ut 
IS" ojUj Ci)^* ^y^* 4 oLL*i» ..falls" ) .. a ll 

c3 ^ij'j (^* ^aj M : ji^* iS^jS *i j r^t ^ ^1* ( J ^ 

J^iil jSU-i t ^JiT Jf. t l^i U>J blj . 4J;U' oUUl C-A53' OUUI 

^luuJlj oLiL-Jl j d’£couIement DU^ ^Uoiil y>> ^Laij'yi Ol 

. ( Y t Y \ r ) #jL«i j*S"N I t a-— i53l j_pwaJI tj cassant j~£ca * 

- * 
i j 1 a v /3 1 A rt . T ^,fc». j ,«.i> 3 l ., & jl 0^ 4 a^^» 

O^J phyiliteux Ai,yil calstiques aJ^^JI oljLaJl jli 5)Li»Nl 

flow ^UaiJt j^jK;^! a-^^oj ) ^UaiJ'yi J 


_onv_ 



t <j ol 4 4 Aiiy* l^sli otfbhO~JJ ^JaJ |£" 4 ( cleavage 

uy ^ 4 db^l 3 4 c. — -# <J 1 j 03 } 4,3 Silll jb^>-} Ja* ctojO>- OgOo bf 

3 ^-^1 IOjI ^JjUI Uj^J ^ . oj-aJi ab^l ^ X*Uo aUM £*jaJb 

• isUwa^lj £*jJl a^j j£- JjYa jil OI;3 ^ja*j} . ^LaaJVI 



olijail £U*l Ja>-V t iJLiaJl Jp iiSU fUaiil t > y\f jSbi 

4jj|j O^J . OjUj * ; — 15" ijjU> oUO ^ 4j y . ^U l refraction j'LSj\ t Y . i_jUa*jVi oliUai J 

J-^dl fife .(Ob/r fUwit) (a) djlil j ( \ ) (j~£^ fLaiil) (*) ^,-KJl J j/\ 

* ( ^ ixaiJI oLi>J]l ij *ij >* — . OIT fUw- t r . oU-WJ (^jUII 


fUtiiVl ot j^aJ Je>j i/l Jp 01 dik Ji <Jw»l 

(_j 4ii»i» t tl^JVl 0-i! t i*d»lil-l <_$ Vl J^dii 01 « !»*■ ■•« 

]o * i " i* (li^Ui^ l) 1 i^JJi ^cJLLL^j ot * f Ua*Jl 0- 1 1 4 v U Q)j 

al^Ml \Sa 3 1 Ol — aJaJl a — j^« jV 3 Sf[ OJL^ jl 

• ( \ • v ) 


Surcharge aJ^J-l olid iiUJ ^XC J^i j, U» UL*. ^Jl SXUll JT c0> i/(\) 



— © “I A 




j < W’L>- C-lf-tj ^11 i^j^J t U 4-L>- <ULJ_- 

y avant-pays J^liil j^w> djj ^ 3LL.JI o-U a J i s L| ^ 

iiijiaJl jl iL^iflj Jij . IpU ^jy 2 - fosses yb»JJ <;Jt-»U>! jisLLl 
^’3*^° J1 J* jUaf- ^Ua^l .iUij ^--^.--tj! ^LaiiVl ( _yajLx>- JS” 

J JUaiil OljU~. C-lfitJ |f i£$y*t- «Lf! j S^Ul CJIS} .iyS 

c^i oVJ-l ^ j ^ ol w ji ^ IJ^J . alA'I 

ii^laJl a-jj . dj e-Ljxd.1 ^ ^Ul a-Aa-j ^^iiU ju\j 

Ojlil jj>^ai\ Ja*j J} vJ^UaJ £* <£j|j.l JjjjJl jwij 

ij ^s ^J^ < ( _r J ^ t ~* J5^ j>waJl tjjsj L»-UPj . a..— -ifjl 

'^~ A ) jl a l —j j i.- t . - J fL^aJ-1 jU 4 

oLiadJl jl t 5 j ^^-J l ^_JMl JL*- ^ Nagelfluh a^iU-li a l~A> - 

• 0> ( r c n r J5o ) ( Ojj ) 0> 0L- <j ir -Hill 


cs^- 


J-a 4 ^Jl ^ j^jVl £\y\ . 5>jlLy iSJ, oU*-iva Jl U^ja-tJ 

5JU»ijyi C-L-f- ^1 4 j,Lo*JI iCJLaji j_pW» JA Ip-U- 

5-tai'l jy‘ x "^ 9 3 ■ -;-tJ l ^IvUlj'yi SjUxi^.1 £» A .5 Lpi 

^ o^J jji fUaiJl Jp c£>-t ^ c£>^ ji ^J' 

JV ) l^j ^J^JI ol^>rj >^>*j if” . ■ < u-ji5j aJ^^o 

ijjUiiJl jU^S/l i*>w? Ui; *^Jl ^U; ^ ( ^WJ t^ 2 - a^JKji ;lo^/l 


vJ Obj,^i.l ixjijl oLi>JJl J galets tL^Ll oJla li. y^-j Jj jyil oiJ ( ^ ) 

(3** ( J ^ ^ ^ * ‘ * d! ^ ° * * tu^w? jl 

<j cH“*^ ^ i (j C..>JJl ^>0 (j JU~I If t LsOjI Ua t Lip frLvOai-l 0JA 

Ar*> $ 1 ^JX)^ ) V^/*“ 0^ aU-JlJI obi>^4-! JaJ UjL^>- 

■ ( ' ^ ^ V . <JtLys>r ^jUlj ftUjjiJl 

^jPUJ (3jjP ^ Ol aJ^^iJI OUiU-1 jl liLLa* b! j 

. Filons clastiques JjyJl 





Mayenne Anjou yC\ <■ ^ (Fumay) jj^VI 

. uJ j> c^ii ^ j\ 





JM-t 


Vl^A <£ j $ 3 \ (JoNyiN ) 

£tfJ* oU> j 2L*$l\ ol^ill J-4%-1 _ i 

: 4-L4-I jwjj Cjt?r'sj* S-sIp j-i 

. £U)I oUy 


Aj) <LJL* ^ ip 

i 



jp ^)t ^ : geosynclinales *^p$i\ 0\yi&\ ^y-S^K— » 

</*!? i-^Vl Oly«iil UU-pj ol£»- J«i> v~*rH ji 


_oY\_ 



bathyaux 4 JL»P 4^ Cj\jjy) ja IjS oUUxi ^ c ~*^Lr’ 

<jiy • * V s~^ l 3 fT * * * t <j ^o * * * <j ^ > t • • ) 

j\ J^iJl sl^ c a>Ip oJlPli y> Ajjxlil jis>Uit £A ii***Jt ^Ual' 

^t^sMi oi^i at> < o gy <Jy J^-*^ y-4^ J**^— Ji i 

. J-^S/i ^ji\ yA\ *\£ I J L^a; 


J^*)L*> JL>-^J Aib Ul>- JJLuu t E.Argand jlpj olj^Ji> J[l.}bi**l 
plisedefond ^LiJ' OLJp t^ii^ Jv>( ob *-4*- 

. ol;UU 5-Jt iS r*> cJ€y- ^ ^U!l oUa* . ( Y ^ i ) 
J_ij t a-S^T ) <CJj J*\ ) y 2uiJjU c£*£-!' Vouchers < * ) t ^j r d» j' oL^I 
OjSOj . ^li oUaT c oj-ldl aJLIj cA Lja* t discordanse yLi* i 

J oLW ^ ) j*S" >5 Oli £« OLU U* 


o jjfc> ^ Si*}L*a Jit s\y Jp oUls» J^-i^> Uj^p 

£A ^UixjNl d-Lj>- 4*JLi>- C->Ua ^^7 *■ 5Xio A^-l , ^ lit 

jjJLUill) 4 .LJ^j A^^J' JW J-^' <J 

. '^U ( >r^' 


I OUU d^Aj+AA jX+ aj tl* 


Ujl>*jJ l5 aJ ^Jt A-w-li 5 ! oiSj>Al JjJojS - * j^LaJI oLi? jW^pl ^ 

UkLt jli cU >u Jp ^aiVt J^U^Nt ^ -J^ 1 J 

^ jf 4 ^IS oU* ^ t JiA^ JL^t ^ avant-pays 

-Jl^e ol_^UJdl jb, .(m J-^b) ^ u^r J1 



j . . ^JL; il ^ jSl ^ N > 

. UKJI J^JU: ^ J^j ^ 5j^v bouclier J shield US' Oy -^(*) 




t s^jbLi oi _ r 


SJl»- 0-*1 j 01 IA (3^ ^y* 

j~&j \l»j ( C)jA dlJy^J) 3 jl>- oLU ^Ja*j . 4JLL~Jl oWl^iiNl 

( j~£za j\iL*l j3Li» ^Jp cAj^ (jj+* gzS Nj <j\ jj^ olill 

. (Argand OlpjT ^apbll) LSTy** UL*0 j^o 


j^J Ujjp L>-j\f> Ji dJLJ^jJI^ 0 >1 iiJLJji^iJl 



ycftil C*~Sf Jji Jii 4 fciyjJ-i dfciS^ aJU- 0 J>j 4 4jL^«*Jl ijCJyiLSi 

iCJLiJl oj£^\ i^laAl J i~~ysA! J^' ) 

J^Jto 0^1 *Ua*Jl 01 0^ c O^l^l (J* jl <wi-^*l>>“ 

^•Uae jt f U1 ^ Jl SjiT^l oi* Jy OjUi* 



^ m w £ 

l£ 4 frUUiJl ^L-l (£j-z+~j* J up d 6 collements oNU^iil 

iLJlk^ OLJe jl 6pidermiques JujUb* oU? J5w <Jp aJL*£ dJJJb 

. ^de couverture 


ot t gi iUL- ^ t ( II t .T\o jPi) 

<J^ll 4_,. a^-1 ^jA oUi* £Jjl* C-~Jl j*j Oja£- ^^jLp ( j^ iiJJll 4 oJJLsaII 

4jl^i ^ OK^A-I job; Ol \y£ Jij 4 c--a^I cj 

oS^O oJUb Cj Jij . Voussoirs oLiJI ^>Ua3! :>JLp ^ 4 dJlill v-^b 
olyca> jSLi* <Jp ^ULaII j%j pinc£e ^ylil jl Jjo 4 c tlUxii j 

Jup 4 ig^yfliJl olj>*J-i i*JlL* j jl aj^xJUj 6cras6s 

Ol 4jk^su UL>-1 oWy ^jjapl^ ^-U^xJl OjlU 

. ( Pic de Bugarach yj^y. **» ^ 


4^1 j\ jj>w> Jl Oji <f /*> \ (#) 

oLU jl u0^* y <jy*JcS\ oL^liT y <Jl>bw»t jjy* <jcjl* ^ Ip* jl p N oU> 


_ovr_ 





4 ® 4 RT * LCjJ j+*}\ jw jS* J^/i jjjJl 4 P . <£f^ c K . g^yiK” 


• ( L.Morct t Om . Jy-jjj t c . ^-b^T t, Cr . j* 

• 4 ^ s 4 Cen • 4 Alb - x£* !; J*~ 4 j"C t tj^ij* c T ) . Jb*- t II 

| . (M.Cast^ras j*-) 4e 


— o V 1 



jyS J! (j Jil 4 Jl 4 

* ( II L ^ } 0 <jr jPAll ^ Astf l>-j 

J^J! ^ iAJjlt coj^Liii ^Ull 5 jj 53 jtt JL^ UJ uf 

^>J! . Siy^j jSLi Jp IfJ C^V Jtf c^^il 

aJJpU -Up *** cJ^>- tUaiJl jl < 1 -^ kUtJl ^ A>^p ^Jp La jK" refoulement 

jl Sj^-iil diij : OjiL^I «U-a ajI^ a*Iia» 1 LjUaJ^ » jl g SjLiJ » 

J 1 ^ a^Ij 0 >^j 4 M.Lugeon O^-jJ ti^LAI JsSCJl Ol>o* 

cY>o Pelvoux jiL a LSj 4 0 !>L Ov* aL£« 4 Jungfrau •Iaa^- aLS’" 


(III 


iJLr 3 JLJL> J obil _ n 

IijL 4^k)l j**- 4 (J 4^oJI ol^l j^j 

4^ c-*^Lu; c-i^t a^ApI oLkil j£i . SO^Ij a$*-j J Sf} ^$Jaj 

^ jl jp* 4 Aja^» JSjij Ag^Jl dijh 

C-^- 1 ^ 15 " Oil j-LJ oi* .£>U! cJjLu* 0} . avant-pays ALJl uijLJLt 

JW lu^Aj . L-ja* pj-»-*J! ^jp 0^0 ^1 aJJLI aLxJLwJI 

i 3 j* oL^Jl JL>- C~*i-Ul If 4 c^— >ij— Jl J«. J t jJpj 4 j]a;,ll ( J^ » , _ , -l Vl 

• i^JL^ J*—-" 

* 

cr ^^ 4 J t a^iL« AP^jf J 4 JL£ Ol oij 

A^U pllsde retour Ju^lj Olt aJLU oJU. 4 ^jJLI fUJl *L£*J 

a^jU oLt c^^Jj 1 C 4 LJUJl oLJaJl encapuchonnemeut 

cEtf* A-ik.* frk#- Obj^j t$ t Aiguilles Rouges ^jy*& <iM U^-j iS) JU- till 

U 1 ^) (lT*^ 1 tMorcles {.LLt- S-XpU jS- ^-li tQ t Morcles Aravis 

. ( M.Lugeon Oyrj> 


o Vo 



ijiaJt juJJ . 4 joIj ijJaJ iy^UU J replis 

a>-j^ AyJl J Valsavaranche J^\j [ itjJU Jj Michabel 

. yjjl (j 4^Jj-w-oL^Jl 

OUUJl jiJtf iisyL* 4^1 ^JJT Ol Jl>- JS" 

J 1> Jj£ . Ulp liyU 4JL* 

_ ^ 

( ^r>y^ 5)1^ c JU-iJl Sjlj j^xJ oLjaJl ol ( Diois et Baronnies 

. ^ iS y^ \)fy 

aJLt aJUL* J *1^1 j**u _ hi 

* t * 

*"X^y 4ji ^ c aJLJL- 4^P c 

^SjaJl JjilySI ojyUaj 0L*11 j-q Ja7 ^lll 4-jUlU O^lyT^l! a*XP 

. y Olyjb 4jy>w*iij ( y Ulll ) 

Ot>ldl ^jliLl JlWt J JUL 4_Jl liSUj 

: iJU!l 

•» 

j S;jJLJJ jy->w* Jy Houiller ^j>oaJl ylJ — ^ 

. 4-j>^UL| 5)yLiil 

• Jy — <^ky^ *Ua*Ji yLj — y 

ol$.JyJI) — ^ybj^ <3y y^ — T 

. ( Ddvoluy J yui iiUd 


: —> y «cj L* <U? dU^l si) l l y^Ly^Jl eJ tjAj ( ^ ) 

<JL> !Sy~\j — Y . \4iUkjl yjJi 4_^j«^j ^ 

j *r* Aij^p SJ.l v> j JlSj — T . ( oy^-1 *wJVi y* <)l>- ) \ij\zj* JLSj aJjU oL_Sy» 

. il ^>wd.l ^y*> c-UajtH 


— oyn_ 



J-iU ol*yil) <*UI oU-JaJi 3y (^yi) — * 

. ( Laramiens a^a\j ^Ul SL.»~M t 


yt olylull c ^?r;ULi (jUaJLi 4 ~~JIj 4 cJJi J,[ owaj jl cOrj 

c <u^ V j/I olyu lp>» ^xllj ^JLJuJi oK^> O-^apI 

. ^\sjj>>]\ j^a>-j ^yvi c^by^b t^by^ t ^-lui 

a>^uJL! ojJ^il ^^P ^1 1*^} 4 4~jj\Jl J 

: £\* c aJVI 


4jalaJk ^P 4 j^UM ) ^l*^i-j^«Ji 5apU J-iP ^jS"" i^iUj — ^ 

j-^l c3 i-Jiy 3J>y* Jjt jp ^-o c£JJ-!l ( Saint-Gaudens jbjJuL- 

dlk v~^ ( yi ) yy' s~ry *^y 

£• ) A-Jj^JI Jl^ j 2yiJ-l i^aJL* jJJjij LjUj.: r .Jl SyiJ-l 4i>-ji\ 

• ( A^y^^yxii aL^^u-- 

yi aJljlji apjpj ^\ oil sjjwbr a>.j o^a>- o^yji j>- T y>- — t 

^pULI ^Olill 0-^“! e-l^j - ( 4^j^Jl Olf-iyNl ) btf- ^— “ •• ? * & ■+* i 

oLkil o^ilyj . ^yyb cry' dy ( Palassou aLJ^J! oIa 

^<p^“I olc.l^-xJI ^ ** ay* Lj&^jaj Oj— Jl I Si3\ c-^jlo* Jy d^jwLi-l 

.(^l^i 

«■ * A * 

£y°y oJ-i <jp ^ b^b — ^ 

i^r . Ai ij o>Lj^->» y oJi a c ^ aJoJLmJI iji>- ^p (^r^b^b 

. j^\ dJJi JO diy ^ ^ycS (^ *& vlUi ciisi^l 

IJjb J]p lili . y-l :s 4 ^ oUaJi e\£\ jyCj ai ^Wbj 

oLjaJl { y9 yc3 Jij Ajjly> ^JJaJ oLjaJ' jli Jl^l aJ^J ^*4^“' 


oW_ 



3_Ji %*U JbJbL! £*-U! OS' lij . Sjyi okl^Wl Vb icaiJl 

oLkii £. ou-Vi jtsi j ju=i ^l- ifUi oCkii ou t icjiiJi olmj 

<uJUl 1 Ll^ V: ■kJbStf’ Ui 1^' £» iiLJl 

. AjLLJI d jA^\ Ol yuL* j 



o( £*** ) 



( ol_i, ^ J ) o~*i 


yi- ^ oUyNl J ). !)> -it J**-* : vJVl 4 ; \ ,US\ — **ys$\ oWNjNN j*fr T \ 1 j£i 

aS^llib 4 Olylull £A 4-0*tjaiil t oUU^Nl oJlA ^L-1^ Jij 

. Ij^p U <j*~- \jJjfi~ ^Jp O-iUj 


* f 

jj-S' ^ap «Uj jt&i O' i-L^- aL*« 1«*> j*£> ^ ■■■.> ! jl Oii 

^ U 4.LJLJ 

^ ^ - I f 

UUj j^x* <£JJI ) jwjJl\ jl cJNl JL>- (j aj£ IAx*j .(m Jx-2* ) \ r Sj 

tlJUll jjJdl j>-N aJLJL-JI j** jil 4 Ij^oL* j^^> (^^^aJ^/1 \ j*\sz* 

jl J jf- 4 4 4-^vJl j U1 . ^-V 0 <*U>! oS/U >*!>!> 

<jy ^*>1 oLLt ^ j-JiU j>P 

^Jjl jij Ij^l ij>\ $ 4-LL* 4-Jj^Jl J4>- jl {g\ L . ( uy*ji \ ) ^4jL*J1 4-j^W1 

^ill 4 dJuLwil ^^Ui^Jl oLi? <3U^j aJsXv-I^j jliiiSsJl ^jVl (JU^- { y* Lr^ 

4-jJNl ol^yi-l C- 4<alT jy > W ? l^ ji^ l^c* 4j*-jlll iJj^J 

. L^Jb- g^l o ^pl ^sll oB>LI dii: ^J1 oLkll 

^Jl Ij^b C$^Jl <-J^l AP^oil ^ lfr^>- oJjj v-JNl JU^- 

_oVA_ 



<Lj j*S\ tyjj! ^jA J joi ^JjuiSU J LlC <^JliJl j»/an\\ j>~\ ^ C^4i)l 

. JL*- 

JM-) J-&L- j>jj J^5 — IV 

JLjW* i*)b. y£~il y« f-UjU JT y. 0 S. 1 ..J 

s * * * 

{j* JjilJj . UL>-I l^>- X*M ObjJl (j Ip *ULJ 

UUf -L^oJt *Ju> Ot Uj t d^sll jJLy^Jl J1 Jfijdl jt JJUiJt dJL^I 

l*i* jli c jL>JLi djJjil olS^~l oL^aJ l)44"1 SjMj JUfcLU 

. embryo-tectonique ^jS^I dLys£sIl 

facias <-3 v^j>tL| j* IJu* 

shLi^w- Paroxysmale ^ *\Ja>^)l\ ^iJLj^Jt jl jo- I 

^ jIj j t J^jJaiM iL^l^p L?r/^ c,^ ^ i ^£^"^4 

. ( ^mJjJ*\ l^Ua J-^^LJl 

0) iJNt a^ui jp jjaj 

(O^M -1 crs^' J (/^Ji^') <,r> i/*J^' Cr* p*A 

. * 

l/v **^ o^"* c 1 ' c 34 ^^ ^ 

Ot ^J f ^JslaJ^ ^L^JtJl ^-JajaJl 

iwJ'Vl JL>- 1 JJ ^-L-t 4 -^-* 0U t> U ^-U— Ji ( ^ ) 

^ ^ Jl-pt yjii') ^rv fU J ^1U)I ^yiil j*5U JU^Vl ^poi ^ UU/ if t V-jyiJl 

. ( ' yp ^aU-I J*>*> 


— o V ^ — 



(J ) ( * i ‘ s * * fi* oUj^sIl ) J^>- J-^ 

. ^lill j*a*i\ ^S]aa JJ ^1 ^>j\ j*aa j* \.X)\ Iu£jC y* ( T W 



. ^iU J.UI J>3I c ^ ,*jH\ *LX^\ 4 o\*\*M\ *^\1 - r W jSLi 

*lU*Ji oUJc» £->y iiL- c 4*/ y*— <«i» <ly ~ J C t . JL*j U t V . 

. <J\ oWl^Jl t o . ( £[ . . . ^jyr — ) 

J* frlOil JJsJl JA J^laiu C?/-V l< tA-JVl iikil -fe jU Lu. jlj 

V oJlT ( ^>»iD iiLJI oLy—jJl JSj . Houiller ^*>*a1I 


— o A • 







</% 4 u* 4 djjLx* jy^ J1 

dOA Ji* 4 a£Aa )1 L~J yaJ! Jl vju^lil aLS" 2LJ aUI/ cJtS" 

cM 4 -^' aXJmaJI ^ I ^•^'i 

l jj^ 1 u*y tf* H ' 4 T \ V J^) J^O Sfl 1*56,1? 

*«— *^"l i-^j^ J^l c a ala ;1 1^ . IJjI 4 £j-JI l$*$ at 4 »wJVl aL«JL* ^^7 

£sr ^4-^ L Uy Aj j . 1^ 5jU ^jP ojLp > i L> C-JK^ 4 |%- m Jl 1 I 

. ( t 4 Y > V J^w ) AP-^uii Aj^>*-aJI j^>wsa!! 1^3 OJjSnj 4l>0? oIraii^^C 

• y c^y w> j*y* jj^ gr*-^' ^b 

AiUJkl 9 ^Uaj 9 Jl Col A^^jJb\ oKyjU c-iUiLw-l d^JL>- ^ 

a~^J 1 otjj-^JI ly ^xil^ 4-^liU SjjJLil J^SsJl a ala;* ^^az** ^sJl 

J*- <y. ) iJjS/i ^JU-I 4JLVJ? a~>- iJb- . ( r 4 Y > Y ) 2L*»U!1 

o L a.ja. l i JA aJLJ^^JI <j\iL*Nl ya*j iiL* OJK" lij 4(^-byll JiL 

Ja^^ JrJ 4 A*>^liLl SjjJLlLl J^vJl J A~*j>oiJl j^Jl 

t Lyj [^Aj) JJa j 4A^L* jwLj ^Ji dfc 4» 01 J^UJi JUaJl J 

• J>?^i ciU^jJi 4 A^JVl OLyTVl (^i £ JOy i>» 3 4 A-J 

ftp yl Jp 4 ^jSfl J*A\ Jy Jlill fcre ^JbU £-Ua* Jj 

•>>- Jp aJLLI UJUI «lyl j cJjUa,j C-iisdl ^yJl iakuJLl 

0^^ s\£j ^raU I j> J <- r ^\jJ>\ y o 4 L£;JJ j^«-ji L^->“L>“i 

Ij^aj . ( y-Jy J l ajI^ ^Uj ( \ 4 t u ^ ^ 1-^1 4 5 

• d 4ll fj-^ ^ jlsll j-io; 

^Cti ^y Ojilu^ ^w^yji djyfc (3UstJi J Li 

(3*y AA»jaX^ jJ-J J^iJl iiUaJI J 

* ( gr*-^' ) ^* • tj ^JaJ ^1 

ij^ ^LoyJi Ajj^i <L^Jb o-laJ ^ ^J-a7 4 Oil 4 c /'4y!i *1^4 


— oA\ 



OUJiJl ^ja Jpj . <ul*P l Jl Jl U>-i f ^ ^Jl 

( * y* **fi^ Jl bli ^jA 4 <L-wLJl ) jji-l ^l>-j ^J^waJI 

IJa J-s^aJ CJlSj 4 4-^lsM SjjJLxU Ji^JI 4jiiai* ^ 2 lv- ^Jl aaUJlI J ^Jujj 

Oi ^ i ^C J>w> 4 j**Jl 4 t— yJl J \ Jl ^Jl 

^>*Jl .iiU^ 0^ (3^-Jl Jj 4 ^j* 4 C .« ***j 

. ( > 4 Y ^ A J^-»^ ) Jj^ U^P t t3Ua^ Jp ^Wl 

gSanticlinal v^ll jl — J-l 4-U^' 0^ oLl^I Jl IJut Jj 

S~^ JWi“ J W ^r*r * 

* 

•Ai/* 4 4j j**±y *** Jl 4— J^l <JL>“ J £,Lwt*Pj 4 A^«J yij I 

i-i Syb- JJj avant-fosse Syi>- Jl yuill £*■£- Jl cJ>Ji dJJi 
y*^3l ciJJi 4 oJK" i-JVl SjaJ-I dJut jl Jl ^UspVI 4 t ^Juj .(SjS 

JJI ) Mont-Dolin iS^jJuy y* 4 c£^>tJ <— iy* <— ;Jl£- Jp 4 jjI>» 

. ( Dent-Blanche Jio^ita ^LuJ ajI-U 


^jA 4 ^-*«x]l Jp ( c*^ *A$ 5 jA^-I 4-aJUL* V^jlS"* liU 

( JUJLlI oL^Ij Tarentaise ypjjG aj$±j> <~Jy!>\ <_JNl oLj-^j JiVl Jpj) 

*■** 4 J^-*J O ^Jajl 4 t y*£*M Jp 4 C$^Jl A-wJVi flyiJ-1 Oli^j JU 

jAi 4 ^^oUp ) OjjLsa Jl cJ^J iJJ Ujli c. * / > j*J 

. ( lustres 

4- ^aJI ol^L J JLa^I J^" jj 

viLc- ^UaP (Jjk^ai\ jJr-\ C-utuPl bbJUPj . ( Y 4 Y \ A J^4* ) 

J^u^ail c^iJl ^ ^ V-^y O* 

J oJ>-l \^j . J^wLyi jJL^^Jl jl ^ 4*~a\j aA> Jl 

4 ( j~£-*}\ Jp 4 jjLL^j^JI 4-jip- Jp C-iSLiJ 4 <A;j-*P 4jyi Ot>j~v> yii-l 
oI>-*aII ji ^^^1 ) A*A~i0 ^ I 4XJ-SJI ^p 4j^lj ^ ) <i>w? oLj-w-^j 

5- gU-LJl 4-ij^Ll jL^I JP jl (Polypters (oLJ^Jli 


-oAT- 



4JUaj |l t^jjl t Ajli j±L}jj£S\ jyfi- Je- J^iaj oi>l J&- ^ (^rOlJ fci*?.) 

f. * 

JUJbLL 5 _upj dScalcifiation ^pLTUJl i^b o>U obp-j 

J*>b>~ UL>-I ^sll ^ye obj~- J\ oJu*j ( Sid&rolithiques 

jaA- 1 3 obp*j]J OjJJt ^^y y^~ ^aaII jy^ 

^ <J^>- c Ajdby-- t 

U>1 jfl.P L^ip Ob*b (w.;^> (3 li^>- l)IS^ 

. <Pp> Obp * ji 


(Jj-Jl^Jl jJJj^^SsJl (J^pl Ail J$ti i^M b^Jl ^JJa* ^ fiOilj Ail -u 

3 £rt . iSjaiLt dJLfc <j j*a*b\ dJJi Obp-j ^(Jbul p^jb bf 4 ^bb £jP 

<~sj\ ) £ jbbl oU^b *U*I JiJl IjpA 11 ^pA 

4yL**j! J^fy . facias ^p*-pJl ^jyf ^LAJ fj JjjJ La)I ij\y ( 

aaJjla j pi Jl ^-~JLSl ) 3UaJl ^a ^IJUjI c-j yJl ob^b ^»l^^I3 

. W>U I C.^ r t>jl JUaJ iJULiJl ^ C-J? Jbl V' J-^b ( ^ /»^ 

a>^\j Cj€j>- C..L^>- 4 ^-bj^SvJlj Ja^/I fy£ (J&j 

ja LopoJ o\£a JT J Uyl ^U-bJl JlpI ^sil} 4 Dfcvoluy 3 lJl>- 

( • 

. avant-pays .£>Ul eJ>j\JL* jyj col J-iU ) cJNl 

C*^- 4j^i Ju* 3^ 4 Obi» 4 cJ^Lill oSa £j£^y 

. Jl 3 y~~»^\ DLaWI cA{yAj 

Aj^Ip ) e-ijLi^* JT* C..i>«Jl 4 p^a*Jl Ajlp 3!p" ^ 0^ 

oblpJl Jjcaj SjUJb ( M ... Vercors jjSj* t D^voluy t Gapengais 

^jJt 4 4_jJVl ijA^-\ AaJjL* 1-^ 4 

o^-^M 5;U)I . y^y&\ j*&\ ^p 5 >bp IupLa* oVl ^ o^w^l 

. bL^I 1 4— V^iil 


— oAT — 




c Y . « Y -Vi# OiVr 4 ***>' ^ y\^ _ Y Y A JSLl 

• ( *itf* • <j ) S**^ ‘ ° • US-'y^ 1 ‘ t • Oi-J^' ‘ Y” • 




* 

JL^L-wwj 


^ — SLijJl ^ — Ja*jj L-Ltf- ^j-^UNt ( _ r i*j t l,i*Ay»» 


— o A 1 — 








\1* . jd\ ^JapNl ^siJl c siderolithiques 

c icj-iJl j y>* «,<ail 4 Ll^- 4 £J Lj 3 J-jJi ^* ULj>-I S^LaJI t~— * - 

dl^l; ^^Jl Aj ^li JJI ^<ua)oJI QLajflii y I ( Jp 4 Jx>^ laSvAj 

O Jij Ji oL^sii oli *Ls^>- ^ aaJJII jl aJL>-^] 1 djJl iibjfc jl 4 

. ( r 4 Y ^ A JSw ) Sj^LA 1 Pelvoux jiL j^w? Jy 

Ayl*^» A*!*-**^ AP^mJ t * 4 3 4^1 £ ^P 3j) 

*^*l jl JyJI ^£jc 4 ^r* jJJij ( j^lii! 2>j*j 

Jl^i3 SoJjll 5^-t JP j*jfUJl JijUJ' v-^ 1-i* 5J*4i ^y 1 ' j-ill 

* * e. * 

•«!> lj>l ^1 oroglne 

A>-bu*j jla-^* 1 otf^>JJ ^jl aJL>- ^ li o~l>o S^iAll ®Jla 3 j 
J^A>- 4^1 s, 3 *>dl a-JL J*>U- dAlij c frjj-A J^|/» ^ c JjIUJIj a-j^jjjNI :^U 
A-JVl oybU £tf . j^-^ll (J ^ jljiljyi) A>-lJ jlj o j^L* \ o ^ /Tt 

4 Y \ A dl^ ^*Jl JjLa C.. »,b j*3 ij\>- 3 

4 <oLiJ! aJL JL JI ^jL>- j>*-JI j A 4 Aj u^" c3 ^ V* *— * AVI 1 ** .^y- Iji^aj . ^ t 
4 u**^' 4^-j Jf aU? d^>o Jk l-JNI JL£ <JuJaj ^o>-l j^> 

. c oLa^j 4 ^ 4 cJ-i olx^ 4 aJ ^ aS^d o^L>* c^aJl^ 

c. « . j a. > - jl U ^Jl 4 AXJliJl SjjJLiil 3^5^11 jli 4 ^ 3 ^l*Ll aaUjAI 4 J 1*1 
*IW! jl If 4 ^ULI ^uJa o^iU js^j Jp oly 4 A^>l ol^J* 

(3 jis^ ^i-^i 1 Aa (3^ aJ / 4 ci^ f^ly 4^a ^41 

4>* oUjj J^-i* ^Jp decollements oNL^aiil jl clivages oULaiil aiIiT 
ijaLi? cjapl IwXS^Aj 4 aJL>-IjlJI C^UjaJl a_^>- jo d j\ Ajl j L^Iaj jy Lo ^JLiJ ^IjLaA? 

. ^uiUI 4 -JLpSIIj ^Vl JlkJI J iJU 

a^^^Ij^JI jJdj^^3l J-_t* ) ol^LL^^Jl jli A_Jj>-laJl AiUdi 

o^- L* 4 Dent-Balanche b jJJLijjSj brian^onnaise 

Oy 5)j-^a^l AoL>N! jl jy ij t i_j j>- J.I cJ_y ( subbrianfonnaise 


— o A© 



a-^pI <Jp °-Aa 

« 

. ( Simplo-tessinoises Mont-Rose }jjy 


t * 


l~iS \ ) Mont-Rose jjyy j Dent-Blanche JLi*5b'.i bJupl> ( _ sr o'j 

yi grand-saint-Bernard jU ^ Ob* O' y nappes Lii; 0>ii c ( a*^A)' c. — ; .~,H 

^Ui!l sUa*" Substratum l^JU-U ci- ^a* O' Ji ‘ ^ j^-' 

•yy y 1 - - •>- by^ob^J' i. ) o>A . 'sa '. z * Li C-^lOa ^J^a* ^P (jyi' 

dl% OjjLiS.' Js&' j'/j'f O-^-J' bd*' t (P.Termier 

b._bi Jk diy . Js£)l «-U sUsp JL*?Oj VrjU-' oLk" enlaminant jJy 

** 

c-JLky & cJ-i I^p tjj-p i ^LdJl * ! - ■" - - — ^ g-L~P 4iy* Briangon jy~JLy 
,juS»yJ~l ry*> illi : vJuilyJ-l &Jl* Jiy Prorel -Lpj Serre-Chevallier j up 4^1^ 

. . P.Termier 4^ y JLp # I^Jt 

c c * , 

(Ubaye jly' bdp'j Embrunais oyy*' bdp! c.iUai' #yi" s-U ,jj 

jjJuM Jy, 5JUiJ' j/b c iJLJLJ' r jU yi UJjJL' vjSf' bJi. bJLp' dJJJ^ 

. y V' r-LbV' ja oJjU Jflll t Talus 

c 

Jj Pelvoux yaLj Mercantour Jy 4~£*pNI a Jj* OjJ^j 

a a_ JV -—fay 4 Chablais 4 Jbli 4 Thone jy J — *JL* ) Ij—iLJI 

t 

22)»X oJUJlj I ^L’lll ob>*-d) ( klippes Jl JUay c Prialpes romandes 
^ « otjLij » l£Ld jjp c^au (£ Jd' subbrian^onnais byjL^J' td~£ l* 


. 4 jlil 5 i- 


4 SjyLlLi J^jl ^y» y>-UJU Col 5^>*i 40y> OfrU-J 

^ ONl O^U- tUbaye Embrunais 4_Jj^y*l 

^>.T yij . 4 -UljJt Ukdl vr-jUU ^kdl 4 jj- I^IS} 4'J-^iJ 

p « 

Cj* ^ 4 a^|^ jy~^ 4 4 ^^-^jjb/l C->“|y 4 jjwj-jll 

^ ^ 4JI itf - L)l>- 4 4 JLmJLmJ\ ,*t> v_a*^*jl 


— oAl — 



. I.x>- 3^ lull jjp ill; jLi- Jo~>- cJapJj 4 ( insubriens 

0 ^, 1 ? ./?! Jj 4-Jw«Jl oUaJl ^JU-^il dJLft 

oLt) ^-OJi 5-«^yi oLjWKcoJ) jt c->^t^ arrifcre-pays £AJi *j>-y 
oLJaJl ^1 aJU^L ( Valsafaranche Jl3\jJ\^\s oLij Mischabel 

• ( W’ ^jlA' ) vuA 1 

> * # * * 

j* hr^* °V^* '~*‘3 Cj* ‘ S^-y 

^~\j ‘ jj ^ 1 <^* (*>* ^ c£-*% ‘ jj*y J°J*i ^ £_>^j 

.(01YU ) iJU-l UtU#- UijJb* iJVl aULJl JU-l- 


4£Jj}\ a JUl JJ^LJ) _ V 

t ii^. J—*>LJI jtsi ^ t Jp LJl (^sJI t iJVl aIimJsmJI ^ 

^djj Uai jtT^ 1 V~J^ ilitf oVjUj: fUll ^ 

j y\^ J 5 s-i ) LiL« y} Dl ( 3 -- i cr^ ^r 2 * 1 

•(jl£* m 

C £*tj jiUi Ojj^jdl : 4 w L^ \ — \ 

oL r ;i jr Oj-SC' J_iU jl : _ Y 

(J 4jLUm Olfti>«£> Ajl.^a« l jj 4- . y»i 4 IfJ 

jj (iijuil Hurons JJLi :>*Aj iijsu*) t-US” J iLJLJl sJU ^Jay .<^y>l^Jl 

. L^il JU* ^oii 

LJjaJtT) L^>y ^ L^| jl ^)1 :**_*y4\&\ _ V 

viyJj- oLJi 4 i£jj L-J l jy yUi o u a fij j < ( icJiM 


— o AY — 



<j t uL^I^P Jy <— *j>r Olylb 

^ l ^xa^L .1 JLJM t3^ 4 Lji\j»J *\j£**M \ d j-A * ( W*^^! 

oJlA c 4jLL^Ji aLJLJJ A^*jJL jb \$J . A^Uk-jJ^ 

* 

batholites c~JyUl ja OjJjJ! jji^i) aJ^ oUU*^ Lpwr* aL~LJI 

• A-^|/J' 



,i**$i\ *p\ ^ ^ o\tN$wa *«an o^\ _ x > <* jii 

J-^LJl ysi ^-aj (Altaides a_JUNI jl) : _ i 

A-jiaiu L*ajl OjLS«J^I Laj . <J^>- C.< ;^sit A*j*> dj^Sdil 

aip ^*^31 U) <3--w- yA\ ^*j>xa!I t a^Ia 

Lis£ iLJLJI dJUb ^ ^iaP-Nl lilj . Gard ^Ip ^j^y* l5j ( 0 ^ Vy* ) 

^P jt CjliUaJ j 4id^ (S <j>~\ s^y* 1 Oli 4ja^l^ L)L>- 

* > 
Mesetas jJJdlUj <, 4 ^NUVl JL>- <J ^ Ijl>- oL-jy 

c g.l;y«Jl AjliJlj Jl*>- 4 (JljULw- <Ju^Ulj C LjbOjy 4 1} A^LwNl 

ui ^ 4 £1 4 Jbj^ 4 4 aJu c y^y 4 j^Ia ^0^*1)^' 

A^yJl c-JNl jLs?- <j a!1>*5^ 4 cL>*x>-l ^j-w» ^*X>I *Ai 

1^1 ^p ot*iy)Nl oAi AjiL^adi^/l A-^Nl jJLsA^ .(a- 3^UU Sj^Ldl Ji£Jl ) 


— o a A — 




aJL-LJ \ o Cf* t 4jj\S*"t L^" 

jjj5_j J^jlSOl (J^>- Lo-~- C J^LwUjJJ ©~Lj JL>- A .h&l 



. - » c v3^jkj>^\ Vj$£c\\ IJp^A . j_^i — Y \ ^ 


— — 




L*yp ^**b*»i\ \jo^N ^ — > 0 

* • * 
c <~jjJ\ 4 vJ^I JL*- l^ij . jwjAl Jju L*J> olJLl>-l 4 ^jwycJ^J 

, 0> i£j!i\ v^ 11 JM-' t$L-A I jU^I t oL/JI tu Jl*Sn 

JL_pl 4 Jl jS^+A OLj-^U <j ^ 4 (jty Jabijj 4jyw2 > Cjlf* JLij 

. jfc 1 . . . Agde 

AJUill oblyl^ JbTly- Jl jly^ J^jb* ^iUJl ^Ual^i Jjj 
4 -s— i IT j' ‘(S* 1 -^' j-*0' jK” ^-^Ja4-' J**»- *»' ,/$J* 

l/V^- tM6sog6e A-*-jjy 

Jbf iui, Sib) ^ 4 fUaliNl ^rJL*Jl b^Jai* ^P> 4 0»ip ji ^lll oJijk *jJU3 

( jjaJVl y*Jl • ^rjiJ Jl -by JU* inil^Jt djUJl 

4 i^L^al)! AjCJi 4iiaJ> cyybU ^y Aj oJaJ 4 y^ a*aj y* j&\ J,U-I Ja^yll 
l-X^- ajCJj oUlyWl jj^T <j^\^Jl 4A-JLyNl o^IaJI 

d . ^jbJl ilJi Oji« IJbl oJj>*iJ ^ (^ylixJl < J-5 U ^>“3 4 J-SU) 

IjlJ* ^aJL-Aj jl ji^ * " c,\ U?. J c^yjLj oU^b ^JLaiT OJ&~ ^i!l A-ibcdl C->lslySNl 

4 db^b Jblyll yL$ IsJl jyli ) ky^e>ji\ ^JLaJI j 3 yi~Jl j*p $.ly-^ll U~.ti 

• ( ^jji Ji-J 1 * S— " a “ 

f*A£JI bJ i y~* (^JUl superposes i_^"l yil JU JT ^Jf-j 

oUt t l^tj l^T jtU ( _^uy J t i)L* ot^j ( ^^JaJ(rAr c /»)<up 

A-jbi>» oIaJM j ^Jj>-I Jjo jl < yyj c-^S^l yT jl^ 4 ybja.iT jl oly jI*p! 

(J b»l . jjpr Aa]a;^ j ^iJliJl^ ^liJl jj^JD dJJbbl oUbJl I Jb*) 

jui > 0 . uj nh uu p 1 ^ j uSh iULJi oju jew oi ^ jr jp, < \ ) 

*\p\ Jl oit yli ois>i ou j u . ^OJI Jl> \y oij^i u^i <JNi oi 
^y *yt 4 <L>*yc JLij y-'V ^ ijjjNl oB^>l ) ij-uVi 

C-ii> Jjl o' JU^- j *y-l^ . y 1 ^ j i^^'-Us^Vl 

. J 2 ^p\ ^b>3l J 



oLWi oUjla;,* 01 4 i £ yl ^ <j JU~I y f 4 4_JVl 

• u*y~^ <*&* 

4 4->ljiLt y <LbM J^^L-JI oj> J£* jvsA> Ol* j^fl <u1p 0l£" 

. Uy. jtsi JJI jlM J \+J~ ^jii ^ . cJ-l Jb J* iUUJI. 4^~Jlj 

4fl-l J#uaj c o bail I s.lyNl yuy *^t**ji^ iLJLJl (3 lili 

OL>^i/l <w»tpl Jj J^bfl J I^jIs*- <jy* 4 4*JVl JL^U dJLJjll 

aL±J\j .Uit iSjJjlf | 4 -pU> oU-Jai cl~J> Jt*> J JU-I y f 45 j>l^ 
UjLp 4^jII JLb* oJtJUM JljlV yil 4-JVl 

. flyb/l c-iVT IjJLp y 

sy*JI oUyj 01 ifJUSU JT £* 4 /Jb 0t UIp v^j life 

^jP a}j^AAAj J*l£)l <^*xil <—JW: ^ * /*+» * * + 

Js-ly^p SjU ^ 1^‘Uf-t /■> Jp UjI ^1 <4^JI IAJA J-*A-Jli . 

^ by ^aij> jjp 4 -^jUj *'/> ol£l 4^iy oliUai <^t $ 4jpl*Xi>-l 

oJLfe JaJl 4-f^j illi Jl7 Stille J*!** ^lUJl J>-ly JbLwj . oUl^JNl 

• ‘^ JUk O*-^ M-*-* 1 -' ^ ot 

jjVjjij c^yi _ vi 

Jjl* J^ «Juy/ oyUil jl ib-bl-l OiS^Jl 01 aIp jill 
^jLJI Jp 4J^ <8^^ jl 4 iJ^iLiJl | j^A^ylil I I <— j >taJl 

IfejjJb ^y)lj * \jb)l jl *Jy%^il 4^ywJl e> l i 44> wilj (,£*11 4— — sAliil 

• Jj^J 4*->l>- IjA Sw» J& Q ^ 

. 4^jUl ^ Ij^U l* (^ilil Ja-j^l Jp“ <J^y LfeJ^- 1*^^ 

JP JbCsjN ^ 4>l~U ^1 ogaJl ^ 4i^p Jp U J^\j6\ Oj^j 


_o^ > _ 



JU* j J\ i£j&\ J, JVkJI Jj 4C&S^» i)M 

.(YY* 

_jl jJa-iyall J.SJI ^ ^ <*— JL <*«■*; d>*j ( ^d a - T -- b 

T , « 

^ 4 jy* J .(Ja—^iU j > «-JJ <~~j 

<aJL>w* ^ Jld> t aJL^- ^\-Ai>-l ^jP yj 4 

^ Jjj iijJbU ol;U^Nl ai> <j\ Ja**yU yuNl y 3 *-^ <J . A-^ja>* 

. a Jj Jp <U^l3 <j£’\j> *yry I^^aj 

Oh V* <1>W jyrj 4 If jy^ <J* Ui^'y ^ IT 

4 <J*>La 4 (^pUj 4 j^lj cL^-yj[j t FEroE 4jj^ij 4 Jans Mayens 

Ji 2yii4 Ol jj- 4 ^ jjp . Olx^jy 4 

IJLj^ 4-r^ cJ.^ a i 4 Ji-S^ -*>* <J>i 4 C~»^» 

• <_k>ldb W*i/b iJU-iJl jp j/l&' j <^bbj^' 

:j6 Vb W U ^ og^Jt US^Vl ol,LPft» d\ jJ- 1*4 

<^451 Syb-j k^ri)' #yb-j ‘ >>«Jb t^b-J s*-?^ 

• W^ 

ji UlfJl oUUUI JI Jj^l 5_j ^lku-il ^ jir lil : ^\ 

d)l lJi~>- ufjll ^ j'i/l -Ui i oJ-l ^p <*-UJl i^Ul jL^I Jl 

V* (“WfjLlj') JW^ *«Jy» OlS^p- jP J-Uaj Jj^J' «-iA jja** 

5Jy3l jTIJI 015J JbJui dUi Jp Jju If tJL^jlll S^iJl j 5-JiP obl~&l 
d^l^dl LpjJU* Oj-^ Ol oj;L-^sjNl oJu^j .Epicentres 

AJlyy- jl o^i? o|;L^Jl 3 jLp j^J jt (tassement ^-s-531 ^ jJU^ ) 

« » 

®;Lp jl 4 ijylii jis>LU c^spi ( dEcrochements i~JW oUi^ ca-pjl^? oil?) 

. affaissement cJu-iM yi SyL- iolyit APj^sf J oLiJ aJLjU ^ jJL^ jp 

Up Jjj If c^jPJl y^i Jt>b' -»Up«sM U-tioj 


o Y — 



aJti £ jSTJi j* Milne JL* Montessus de Ballore <L>\£\ 

C-^* c-j UT <Jl . Ajj^r oj^ jJbM Jp 

Ji^- Oi . j\ j Aiw*<Vl ^tJp J>-L-*JI 1X& jLs^ LIT L* 

Jfl-L- Jp l$ili jtsij (j ^-a-UI Ja-*M iiU- Jp ijy" jS'iA' 


<J -AftUJlj j^U jh£ c£jJi Ja^i j-* JijJj -1^ ^-*1^ 

. ^j-i^Jl ^ j^Jl JUjJI J ISjLXiaI^ ®Xr^" <^>* 

Jj i^l oUl^JNi jUL. J ^ Lei Jj'VjJU ^»LJi iu^ll jl of aJIpj 
c JUX! 3jJ r otS> Jiui J*J-j Jl y^ ^i! sUULr ^1 * o^iJI jy>Ut olil}* 

<JupIj ijj^ ^^UaiSi j*S*1 <ji?bii J 0l JjiJi ^j^waJl j-* Ail 

c5jji Oi J>-LJi J^UL) { yAJu J *}Li* 4 aj^>*JI C— O^jA^-i 

. ^ O * * « J jL>dJ Ji 4ji£>ww«Ji 4j ^>*_Jl JjVi Jw-*>L- A^J i jw C^lpLaJ^fi 


CJS" lr' ^ O^kt J-iit C-i ^1 Jj^jJI 

O^s J* j' ^ jXaJt jiW -Xij . OjXt j> <lS/- 

. w^/i JjV)Ji ^ ^r' 4 OtSJ OjJ^ wUj t oSjil 

4 4 j a , ; ^ <JjNj i ^ j ^' c£*^5i a^L>-^ c Uj^AJi^ 

d-i-ftLX* ^^,*1 ^ ^p djLp 4 0i-> 

Ajuwi^ O^spI aJUL£» jJt 

. ObUi (J 1^" 4 jb^ll ot^Xp * ,^ t « Lfcix* aJLo Ji 4tg.^^u 


UL^i ^J\ ^ 4 aXuJI aJ^I 01,1*^ I 01 dJJi Jl 4 Jl^I 

^UaJ A^-ii ^ 4 ^ £Uaiil yt Jp U^-J 

oi>j • « iS+~J IT j* j! ull jji- ^1 

j^Jj 4^^ 4 £ zh ^~ Z ^ Jj^LJi JA LjJ ^aA ^ i Uo>-j 





dJSjx)! ^jl^S! ^Jlil oLil jA^oj 

. S-Ui A^\ iJZ\ gUJ Jp UU-t U>M c-Ja^J 

4 4jli ; jJli L*-j ^ c jjVjJlj U jJL7 t 

O* vi^xj ot OVl Up iSjA J 1 ^ l*L*i ybl^ 

* 



. ^ »1^JI ^JLJI jjT < 3,0^ C J5K> . c ^ 'UoJA^X C j^\j^ ^XAN YY. JSO, 

. <ijl£ gS\X y y^l ji»LJJ ^ JuLj . i |Ji>>'V 

L Lj Jtij : Orog^nie t^V^N £j€^\$ A£jj&\ KS^X^ 

OlkU-l 01 Jut . 4*1 U- 1 J\S"l^!l jLip! <J+ 01 

oL*l Jp i^L-J cJ€ iJULt ( jJ%J\ JSLsj c~>-U> ^1 icJLSJi ^pUjgNI 

• 0r4 ^ 

j 4-jpli JJ^ ^l^i ) 4-pliJjVl OlfliJllll (wjlfu 0l £.Jb (^i 

CJif tili $ Uo^ij tali 0 /, i^JI <jkta» cJJba^ <j ( olSUaJt 

otS>JJ iOLLJi j\jJi\ i u *Jy\ Jp 4 jJ Ai^pUJt jt v-L-Nl 

f t jit/ ^ 4 Jp 4 iJL-Jl j>>w ail 0 U V^jui^ 

* * - 
Jj>***0 4jJtah*Jl d«b& jj cilQgJ 1 4*A^-| Jbu^ JL«P 

. aJjUa* jl 

Aa 3 ? o ^zaJl L^l^-* iitaM oJlft cJb>-l cJuS*’* <j;y 

JjL-Jl Ijjb Jp 4 ^ ^ i • flp Jl> 4 Rittman 0\^>j Closs ^JLS" ja JT c^W' 


— o<U_ 




J 2 ^ u%j*yr d%Ai jiXp . J* aJ^» hy*t 

Mlgmas-plutons 4_JjJjJb _ L*a*U (( Plutons oU ^L 8 jl 4— 

. Yulcano-plutons j 

ja grenues i~~>- UjLip! ^^oCj ) 2 L^L-I ol£ta UL>-i Ipi 

. ( JUJl l$Si J*^>- aJI>wU* 1 Aj^l J*j*S ^ I 

«> 

cIjL^LwxJJI 5jL-p L^L L*jI^ L*JcA.l otjp 

* * + * 

JjaJI lij UK cJK-iuj 4 L \jkj 5JU jl i 5p^l*-4 4-jpliXj 

©Jut 0 ) jl^. Ajjiiil J^aj JL-~JI (Jp 

Lib a***1**I <i5^o UL^-i ^l^iiVl a1>- jjt aJ^-L — l^Juli 

. Sj^SJlil AiS^Jli AP^w* 

jaIa J aJ| 4 Umbgrove j 4 J^Jt 

Jpj*£ ^ aJ 4JL*jJI Aj^y^l jtUil o^J ajI^JI a)U- j (jLi^Lw-^ ) U 

JjPX jlj^- ^ ^jj jj&j 4S-l^Wt J^>- jjP^ai\j IjS^L ^jA^JJ 

^^k*j LiP- JJL^j JaxvaJ^ aJUI c 3 Uai <3 

# - * 

^•jP U \p^> aJ I s ---•*- ^A^^ Ail^rf* (3 j A£*w C 

• ^i 1 * 1 l^U' 

epirogeniques ON^Vfi^ — X 

t£r*> ^U- JA****' J**i oK^I ,jP f*5^3t -X^ 

Ul£* liyj ;;l v_-^i tfU oUfj aJI-..!.^,-... ^ ^ J—*>L. J^-U t <_ — »y 5y»- 

jUsI t*);li iJULi oUijj Jp ^ r jJa7 (Jj > -I 


0^0 



(j* • oj;UU djJyil cJ€j^- 1 |^il C-^L>* . ii . £ 

. jvfJtJ) isostasie ^UJi j}I^Ji 1x1 <Ly-JL* ol y*Usu 

jtJL>* $ aJLjLC X>K^>- Aja>-^» dJUb L*bl <J ^*^^*1! 

* 

C$ 4 L*^X ^/yu (£j ... jX% L51 J>-Ly LJb^ J Douamenez 
<iU> (J ^^1^ x** sx^pI Jju 4 ^^SsaJ! ^ t <s j>^1\ ji 

j >^1] 4 IT^Il Ol Jj>-J\ l POUZZOl 

4^UI Ja-^l ^ *JI>-JlI <L^I\ J***. ^ypj c Lithophages 

lyH^j <J > > v^ • • • i-il^X^jyi 

jW> of oTjU vr-^Lt h$\ J*>U OS' ^1 o! JU .^Vl J 

c/^t* 4 ^x^jt (^LjX^aaJI JuU 4 4 jCJS 4,, ..L^flT 

. ol^liU ojJ^* <10>^j>" ^J^aj LiSj ^^4 UyLi c— *ixl 

^i!l 4 iXJiJl Jsy]a>* 0*>UJ ^P l^> r ^yJ r \ 

plXiL liU-i U ^Jl ol;L^|j 0UUI2JI IfJLp LaIa^SJ^* 

i-jl-tAi i LiU btj Ot U) 4 Ct*^ vi-Ui <_j_) • 3jJa>*a S^Ja>- y*Jl ol^>- 

• uijfcjiji-Ji 

^1 jUJ' cJ€j>- Jf Oi cJ€J ~ I «-U 4_jL-( <jj 

jJE^ll ji y»jp jP frly- Jj- Jp j^wJ 01 ^jiai-J) 5~~ J ^ U,UT bla>-^ 

jL^it On ^Jo 4 ^ -^- t-ii . (_g y .— U OliJbi jl Sj^lill 

• On 1 * c£-4*-i -M" ol otP^ ji^ 

(^.1 c-^io ‘^LX' jJJail J-i-sSl ot -L; 

(i i Suess j-jj-t jiluJl 4_ — ■ >- mouvements eustatiques yj* OSV 

£ 

v_-f~o Uyi jy~J.' y« <il y* J«XI) Jjty-J' Q3'y O p JUJ 


_ o<n 



<jP S;Lp t Ol;UU djJjii OK>l ^-M-l O^JL>* . iS . £ jiUJi 

. isostasie c^UJl 0}l^Jl iJL-i o! y*UaJ 

0;JL>- ( JjU $ <UJt£ C^S^>- 4ja^*^b dJUb LaLI <J 

* 

i&~ L> t Wy-^ ^/yu (M . . . j^5!Aa)I J^-L-j Ui \sj.j> J Douamenez 

iiUi» tj -u*^* sxkC-i yafj c ( _ r £*Ji jjp t(jj>y\ J^-y«Ji oi 

J — 5 — IS'S/t oL-i^Jl V^ 1 - sll sV) Pouzzol Jj 3 ^ 

* 

c^UI <Jp i-Jl^il (yPy 4 Lithophages 

lylflJby jtldl J LpIU UU- jO-j ^>-1 ^wCy . 
jU> ot uTjLI ^ l^L! bySfl J^U *ilc OtT ^1 01 ju ^ 

u^jr U^LipI j*r\ Ji* ^..1^ 

. ol;UU o oK^>- ^|aaj LiSj JjLw-^/I ^y» UyiLi O^JjI 

^ ^ t ixaiJI Jsy]a>- £jy&j j* 4~> r ^jJ r \ ^t^Jl J-iajI) 

U ^Jl 4jj >* Ji oUUJaJl ^a l f JLp LJUa>- 

c U*L* blj Ol UJ (5?** cij • ^Ja>- ^>tJt oK^>- 


jl>Jl cJ€j>- J $ d[ OlS y~\ aA* c->L*t <y*>U (Jy 

jt ^/yp j& t\y* ±>- <Jp ol ^iai^oj ^ UjliT LJa>-V 
jUa>I ip)j** *}/^ 01 •^ j f~ tOA . oUJui { jfi' jl ajjULII 

• uyb iS^[ 1*£ Ot ^Jp js> JljJ 


r* 


jlWl J JLal 


^ t Suess jiUIl o-m> mouvements eustatiques Ot^- 

Srf^ <0 ^ l/* 0)t^J ^jp -UJ 


_ o^n 



j! jS ' t Obj^ ci o^JLiilj j^4~b oK^> o^lU 

. ^ oUJbJl!! Aj^Jaj j£ 4 4 jb^Nb 

ol >LxiaJl Haug ^ ys> jit *Ji c^o? - JLSj 

: i/tf! ^JLaj J 1 

O^J! ^.i^J JS - * J v—ylw* J^Jio iJbl obL*JaJi *)I _ ^ 

! aJjUJI Aw? yiJl ^yJu 1/ ) Ja>- (j J& ^Jp JL>*1^ 0 b Jj c 4^?JVl 

0^ y*/i * Aj^bxil J^Lio A>x*Ju Jg^Jb*>- cI-J^AaIj Ob 

• ( o'Jf 4 'h^ A 

^p t Jj ajj-^jj c-^***?- Lil^« O^J N l^l _i Y 

<Lv^i U Ul*}) -LOslaJI jjtbit (J JL>-1^ Ob 

. (J^\ 01 ^ AJy* Cjix3 

* 

{£j*++*a ^p Sjbp ^b)b 4i» « ) a*11p v — ■ * « « « } 1^*1 ■" T 

•(j^* 


jorj^ V; WtjJl 0>UiVl £jlw obJbi 2u0?y o^p^j IJla 

c r -^>- JbjJL^ljyi 5jjSj4“l a~S» ^jb ^p oJL/}bj De Geer 

* £ 

aj^p Oi c^^Jl jl c j£\ 01 J^>- (Suess 

iJW ji^J! gp^U cJ^Ji J * ljt ^ . V*jJi oJuh J^bP Uli ob^Ul 
^Jl ^>1^/1 bj* ^b^r-l ^>*Jl 01 -U . jA failb A-jLJU^Nl Aj^jbl OJbM 
|%-**b ^Lijydl} S^JiJl Ob;l0a*Ji 4 4-^by" 4 ^ /3 *i*y*Jr\ l^P ola^- 

^JLoJ d\ . Y * j *** 0^ Lf^bij;l ^ ji^j ^iilj Yoldia arctica oii ob;lOaP 
OK” J^bii J^-io Aijadl Jjajb Nl iJ>sj ji (^jil I0A 

Oli Ob^LjajtU A^jJb <b^>«iil OlpbiJ^I oli^bpl^ 4 Aj^^bl Obji £~* A 


^bPl J& vJu^J ol: fAi oU> <j>- J ^pirog^nlques ^UyJl o^J-' 0' J[ 0^j' *1 (^ ) 



— 0 <\V_. 



4 j * uJl l$^-li>-l Ol -Uj c 01 Jp JjJ Yoldia bJ \ijj 

^*3l j^ 3j Ob^Lja*Ji oOA JaJl y lJut , 

4* » « ^l b aLI/ Jajly ^ 4 ^Li^-Vl JlL* LjJLJjj IA ^0a>- 

OUb l*S£ ^Jl ObwyJI ^ JUait, 4gyJl OUW! ly obwyU 

* * 

1 %-y . <yy V*pI c£ jJI t & Littorines jyj~U\ y ^Jl oU->y ^ <. 0 U c£y 
Js>UJl J-^aJ yll J*jJaiU <^1 • dJlA J isobases 4 jjL*%sU Uplyjl Jejka* 

4 iU- £* £±Xl j\y y 4 ^LijJifl ^j^Aj (Jp OU^jiSl d JA Ipi O^SsJ yit 

jU^iJl y oi^L^U oULil? 01 ^Jp Ol by* iUi (Jj 1 4 -ibj JuSL* yiJi 

J* Ol j-Ljj .^1 Ui *~L-j ol£l obl»i y* J^Lll yjJ yb,3l J^ 
oJj* Aiu Sfj ^ yy3b (l Jl c£^' y JLbU 

b^bl j — y^) ' Sj*S^3l . j^SjH *x* 140 Oby y ^Jp aJLjIs 

JaJ 4 4 ^.-^,*.** > - 4 Pp- J IaI^I***^ ^ 5 ^ <Lw*< jS> ^./ai oJLa 

yypl oL-A^iJ cJa>-^J Jij . LyJ OylHj jIjUL£ 4 AjyJl 

. O) c£JuS0l 

4 J Haag ^^a ^li ^xll 4 JLj*x 3 I UJij 4 < - £y*-l a^j** 

^UJI £jJ\ jy o^LJ^^I ^ ol,U^I} oUUkJl ^ ol 

Oj'y *\£l Jl ^4 Ss^jVl 5^31 c3 AJjiLi. obJui jp lui gsj l^T jju ^11 

(^!^^iru-Ji) 4 -ijaJi olyJi 01 j^y c^y . ji^^iw-b Jiii> 

: ^yy 5 jj^i j^Ldi J 

< 3 y s^jJi ^ <~*a x&y*^ i^i dj& y!i oi^ii J j 9 

• (3 jl**^-l aJU- 4P^J^I Ij-J JL £■ 4jjLa)I ^|^3l 

: J^UlLj 

jlaic yij t {O * . jl-lic jjaJl 0 »JaP -U ^l^JL^Jl j£\ jl JLi) ( \ ) 

. J m> - j~ ■ - I — 1 tS~" Ojj ■ ~ y^jj 1 O * 


— © ^ A — 



. (( ^Uii ^1 Jy jUdt J l^li ^ jj£ (L^\ Olyill) 

^UJI ^JjJl JT jy iziiy»\Oil ^ j*a aldl J y^U-l oK^J4i 

. C->£ j£\ cJ 

iLjsud)^* c d Jl>- ^A^-dill c <jL4“l 

t * ->Ul)o:ll ^y*o ^ 0}|yU oJjIp Ol;UU 5Ajy cJ&j^ 

. oUWl <L> 4 a*Jl Ol yjJt <jj>* 

J ^ylll JW' JUaJl ^riaP ff-dJl <^y 1-^5" <y^£j OiT liU 
J-*- J~* ^rfv^ fj* Ji c£^Ji jjSaI' i-iiy Oli L-~Ji 

J^i Jb^ d^i JS J* *jj* u'M ifM vdJ-l oi IT i iceberg ^ 

Ad ji ijJNl 4 JLJLI ^yU <j oy-llLl OK^i-l { j a * J l Ia£*j . Id* j)|yli 

• ( • V ) 

6^\ oSj^ 4>u\ o\Ji\ _ r 

■ -..^5 lji\ oWjsNt O' Heim <rU <&-^-JI ^Jj-4-' v— ^ 
oLU" « 0 A /^*' i >i- 5 ^ Lyi jj^' j'Oi? 1 /^' JUO^-oj-4 - ' 

• Cr* “f ^ ^ ' ' £b“* s-*^' JW Oli ‘ 

^Ji j'jJLc l _/ a *'-j Oi l$-0»^ O' |1U3' 'Oa ij,ji c|;j4-' <JW4" ***~"* 

‘Lfr’c ja 4 jL^' Jyu Ui>-' li}j . JJ l^lp COS' ^Jl 4*i^ 

oU' ) liiT SjjTil' Oyl^i" ^ iJbJ ^2 oUyM «Ia O' 4 1^-' 
» I ^< -J& Oli ( ... S-sM-' " jOy OjOai t unilat6ralit6 t'yJ^AJ 

ijiaJl »Ja k j ^9- . ijiOij 'Oj^ X*\t- <_jL-<’1; Ia^~a> 

. JldL iJUOP OOLO»y C~*-)o Oij Jixi" ^ '0-~ JlijN' Jljj'b/ 

TS 





\xi+Ja.Ajj Oli jJij\ oXb JT <ul LCj 

. 3x* CteP^y |^4~ I # Lj! c^Jb ji\ jJJu Jp *i> Jli 


Soulevement j^jl 


I 


oLjL^ ^ L.de Buch J*yjz . J j Hutton dyy* ol*l,j oSl XaS 

***•?£ JM-' jW**' (Ji Col J>*' (£*^ <^*j) c/ 9 ^' 

^1 t jUJij ol^S" i Lpli-iiVl j^I Dl J*iU ^ OB' jlj t ^jl^ 

^ ,jiix »[£\j y- . m\jJ±\j jl Ll^ t JaiwaJl • " 

0^ 0>! C V ^ a-J^I SjjJLd! J-^JI Ol j-*j J^U tJLJUl 

jl JL*j ^J a — 11 cJLoj JtS Pelvoux jiL jl Belledonne j^-llLj t Mont Blanc 

LJU- ^y^J^ WIU^- c^JpSU Ji-Nl ‘ 

OU^ ^P Ajjji <o>Jl jl 0*-j jl JOo J\)\ IJUb Jp cJ^I <1 
U li-*j) ^ Lo^aJ J^Li^J oJfeT JlJ-l jjj 4^>w? ^ 

J-** <Ji cS-^l l£ t ( 1 V^l ftc- j_> de Saussure jj '-j- iUJl 

C-pI-VJ Ol oyl i_^p C-Jj (1 ‘ u~iy* ^y*^j (Cl* • I -b (_^ t <_juiP 

(Sjr~“ If" C >jUx* «fi>l«* a2jJjA-I objJaJl ^Jl ) J^yr^ 

. (dJUi 


Contraction ^jolifcdl II 


* Dana lib Jj Jp l£jy.l j OybJlj Beaumont Oj^j jj JjI ^lUU lyCj 
y> iL^i* 5JU J^U c.% • *•'■ ’-•" " f 




. l^Ju* Jjc>*iJ 4PJj a^-LaiT JjcJL < j^sJJLJ ^xil 4jjS^il L^ly 

■ ^1 ot Uj JiU . Ji\ ^p oLT ^SLJU p 1 :LJp UjwJ; Ul 
^Jp oV)Lw^Vij obbxJaJl ^.ja:7 oI^IaIJ SJLJ^* Ob Jb JJ Aj^LaII 

A-j ^ JJl j 4 j^IaJI £d> ^Jl J^^ajaJ ^i)l c3!^>- 

^ t^)l S^JI J fbJl ^^Uil) ^ ^UJt ^Jl oJla of Uj . i^UJl cJ4 
Or 4 ykJ^^j-4-l a 5^>- Ji <Jb>-l V-b 

<*£■^2 l£ dj^Sjil L&yl ^P \ran ., h .« ♦ ^j*y+»£~ j\P 

. ( T T ^ ) aJ~>- Ji b*^ 



T £ 

oJjLSJl A***b uy. b^l*j iSLla (j-J 01 a^)slJ^ dJuk J^>- ^J> 

j y^ a^ij , aJLA- 1 jl>*-Jl <z~~£- £** j os*~3 d^bLll Oj^ Obcjtll 4 jcjJ^ uytj 

*yrj b jbcLv^j 4 0^ 4 Oy^ 4 CsV <j oLi^-^Ji J O^btc 3 ! 

Obiwj>-^J! > cl.... j> -j O^/buajNl <ui jJl (j C-^lyl (I Aj^U jj-^*o>-- )) 

. 4jLL£ 

• 0^3 J^b>- Aj-LIaj cJb ^Jl jlTj^l ® J.A obLaiji C- ^- > -j -Xij 

Ob aIT Sj^J! ^Ja-^» ^-XP flJlA ^lljl <b^Jsu ^ 

01 c- l a . w . Oa* ' 4 ^JbOTjL-^x^- ^jL>- Oit® • b*jli j-^Jaj O^bl^iTbl 

U 5JLJL- *!y]l jl ijy \^j J&* Jp cO^UVl ^ <J obkll a>*i7 


-VU 



. (<Oj*Jl oli> ) Jy encapuchonnement 


2u,UJI i-Jt 

ty »• * 


uis" lij 4jj>*J\ oUjjj 4 ^ .> ; i flH 


^Jl ^JLaJI ^y* 4 ju*\j t\ y>r\ Syrj i J^jlaJl <■ 4^* 

£• J>4a* ij*)^**} J\f^' *4^ J-V t jlf^ c3^ V 1 ' u^jr^i 


Nj <Jyw*if JU- JT Jpj . isostasie oljbaJt jji^j a^Jt 4 -jj ^p fcu4l f>*bill 

Jjb b? c OlLja3l (J 4 -JLaJ~ 1 4jL>«^Jl 0 U~aM uU < jP J-bali 

^Jp IgjbL j^P Jjj b? c Lllp {{ ya]aj )) ^ 4-jia^l 01 a«aS1 l)I ^P 

• 4^* ^ ypb>ji 

oJuk L«bl j ^Uip^I a^jj j 5^1I y*Vb lj&\ 

^p^buJl y* JUJjJI jlJaJiJl y* 4jiijajd,l <-)b s-lp.3^ 

^j/aJLfij .3^1 L «.«■«■. > “ O^LA-l JT <Jj . j^pv4 4 a-^11 

^bij^ll SJbJUi* ^I5)t ^ ( J-s<aj **44^ <j ciy^Jl OWysWl J±~^> (^P 

ybj t Iaj^J a-JNI oWylNl 9 T 1 * • ^^4 

• oUa^ JT £* \iyb[ J^J^i fh 


isostasie OtjUll dj\y — HI 

JjSj* U->jP l/ 3 j&') 4^' ^ 

.><*•• ^Ip M.Bertrand J-~-jU bgjbk-lj \ AA<\ flp ^ Dutton 

os> iJb^ c<tjs>i yy 5^Ji za v>> js" ^ 

frj-io jwjui 4 jU^JI aJ U Sj^li j-LJ 0)4^^ b$i£y frUapV 

CJK" d\ c3 4 yj4“^' \1* £ *)a z« ~i . ^j44-' 

C ^ v P ^ 

yi U jSOj t Jas> o'jji li ellipsoule ^U j*— 4 Oj>j O' 1 5— 

^ o\pjJ Jbey ^ oUUil cJU^ lil VI ^ J Oj»>J' OU c > 

- — 1 • Y — 



. yjaS oliUaJl <J oL^ai>wJ> cJL<a>-j 4 Jil l\y* 
y Jjlyll \ Jla » iJaJl t Dutton OjJy j <w^>- 4 A;V d^iJ ol;U)l 

V 1 

L*y Jeytti u^j*** * ,<J Ojly 01 . 1 N L-Jl>w> OtS^ *1^ 

c O L,<a d> «jll (J AjjIaJI c l. (^*Ul C-J-i ^J*A> 

cJI^I yi SJtfljJl S^Ul jUsil yl Jp ^ jt ai* 

4-j}ly* oUl? lIjIa! J ill ^Jju3j *_1 - 4 4-jjajj^l 

l 3 jLr*-^ ^y £y ^yr>* k* J** 01 cg;Xr^' y 
$.Ja-j AjjLaJl £j^Ji JuljXj ^J*aJ 0! JULj 4*]du$M 4 ****JIj L*-w- S^D 

<j W '■** Ol;UJl 0)1^ c-JJaa JT Jpj 

4 JL^JJ SjJjil OlS^-l JL hu jwuill oJL>-jJ jS* JJaj ^^jiil tJlfc S^Jl 
Olftj-Jto U^Jjl ti| l)I <— Ulfc ^UIp dJJi £* ^JjaJ 

. S^JfJfl iyUiJl 

OljUll ^L-Jl Jp- jM^bi S^Iai — IV 

Ol^UJt 0)ljj : i^lAI liotjJ-l ^ (jci* jjp iiLJI oUjJaJl JLs— J 

J-** <^' * V-^ 1 ' OK/U Jp <£^1 i$J». t i^a- 

JI^I ixaiJi jl^iMl «Juk ^~-~.'-i ot t > 5 > T Ju* t Jjl»- AjI J1 jay* . T JJ^JI 

UJp jU 6 4 »_Jj-57 . *-j . •— # ( 1UU j > j 0 u ^ ( \ ) 

^ . T . J I 4 A—J y AjjkJl o-i>j . oUa-5^1 y OjjUJJ i i Jeu d\ ifr $ JW-I <L^j 0l 

. > ^ Y *1 flp <J Our mobile earth iS^sU L>;l 


_n * r_ 



jS* c 4 cJJ* ^ *i>-li« (J*^ t 

. AAffi* 

Cf urty* j* <jv* J1 *j*i Ol <-*£ *ijlaj j*-f«y 

.(To^tf OjS'i! (Jlfr'ijt iw-iT/JI 

«^V {-Sai* — TTY J-SLi 
iii'ij nSj£i\ *»y\^V ^~»- 

.') VM*- v-* 

( Oj— Ub ) JLmwJI c^li 

• ( jd ) \+ y ~ ^ <iy 

{^j>%^i\ ^jA A-*ji.ft sS^r I ^J^jiSIj JiX AjjIaJI Ol j '+*>■£ 

d Jjb c *ij£. oULaJoj 4 L 5 j 4 <LjJL*UsI ^ la *;7 (^jL*yu!) 

c JL--JI 4^1 £ jyL^uill j Jaa]Uj . I*bl oIj jyxjV S^SJiil 

(^Jlli j* 4 lj-^1 4 jjSJiii JL~J1 Ol ^ 4 L-~JI Jy S Ijli 
J^) 0) L~JI 4 jlLU ^ S/L^ jt UUjt cJtT ^ f 4 (yJ i,UJl 

.(XXX 

^ ft^JI ^jA ftJL>-^ a la i» *jJl CJK"" dJub 

Ol;UsS^ ) *Aaj l*Uf L^yJ ^1 jy llj L^jJj k^Jl^jilJ O-A^-l dJL>-ij aIxS^ 

4^ aJjLLu APp^o ^L*uJ jjJju oJl>- 1 ?.|jj>^/l o>^ ^ j O^LJ-I 

4 aJLjl£ A^jw^ 4 <— <wJ ^*JI ftl^l) O^fliliVl ftjjb CJfcj . 

. ftJbUl ftjiMj yjS\ iwjjjL 4 

l^-iP C . Li^aitl A^l^j^i aJL^JL i^JU <-Ow lS\j y*l Oi JL£ 

. l^ip j dJ^-l C)^\ £/* bLJtj lijJi 

{O • « * j t O^UU iwuJL • . : o^jl <jy ljUtiii ^ ( \ ) 

. - * 1 ' li^l JI«pN ^mJI 



— *\ • t — 



Jx -****-£ Jl OiJ J*A>- j» <jJj 

L Ja-j^-k5^ J^-l^ jLxpI • ^>*Jl OU-iJl 4*~i* d&J Aj;Ui! jy>^a}\ 

j ^ jsS^t C.»«» wJ c£^>^i OllfiU^I jl i Jau^l t ^Ijbj 

3)Lp (3^*^ . ^L***^) J^aj ' ^ *<& j& ilj aJIjlJI aJL^J! 

UjUdi J>-t^Jt oUU J& ot SfJ UJpUj 15^*1} Ij^jt <J^ ^ 

OjK" ]£*" 4A-J0 l^t <— AjS^ Uli ^Jp 4^-l^iilj 

^ ^*3b ** **^ ' _^xJIj L*-j L*i . Puzzle 4-*J ^ l*^i 

J-* dr* bb* lr* <^' • o* b^ cS*^' *AjWl 

* ^r^b ci 



A V^ N — ^r JSL*- 

c« (Sra-U ^ ) ui^' J1 (H-^' >VJ (»&*-* C&SJlz 1J 


^ ^uJi j^y> jp wyi jUJi w ^uji jUJi ji 


>vj *Lr J ’ tfr'3 JA<^' 
. j£iJl ^isu^ii^picontinentales i^llyill 


JUpVi cAiy*j *yrj UijS' c--~. j*4A UJ SijjiJl «Ju 

V^* ^ Ufla cife ifJLiJl c^l JLpVi jV ^.jjt J ^ — l! 

• ^>-y 0- 4 C— J Vr-^J-I oly-^ll JSj . UU- o iij^-jil 


iJW: iijydl <XUiJl i^ar- ^P J^-J ^ -U-^l lJU «.^>-' S - t * p-f** £*■*■—* ^ 1-i*} ( > ) 

.(^1 ... Trigoafta (Ltagilt cPlewotoaurti t Nautilus ^jyl ) j^Jt J^U- 


1*0 



. ^4 Vr*> 4 0\^\ _ YU 

joy til >v 

^bW^ y j j * * * i u ^ * w ^ <j>jj[/J*^ t!/ 4 villi ui-N^I 

^jU jd« V-J' jl jT^UJl jw*il! o!;Ull Jv 

|j£*j . ^>11U JmiJU 5JL>^ CJiT UU l^u ^ ^aill J^JI ON tu >> 
J^aJ' ^ j-tJ L^pJii ^sJl Ul^JjjP 3j\i 5^Ja^-t j^i 

*ziylr\ u?. J&tyj^’ — >5^ C^»l5 ^xll <^>jil 







. LJljl**tj ^!X-~*pJ>J AjJjlAI ®jIa!I 
(3 C>l«, < ai ji lf-b ^ j^ 9 ^ ^iji U^~ ^ jW“^^ 

- ( T T i j XXT J^) UcJj 

*-**/• Oj^aJ ©^ Ob j*-> Ol S-^ 

yf$\ oLJJ c,1*Jp O^J £y* j5*^i c.« «0 oblxJl ^ jy&S 

0^1 . ( ^oUdA>iJl i y**t L^aL^- ObJ c~*V U 

. 4 -LsLl J-'^LJl j£*SJ i ja i y^J p-$Ju JaS 



^■^**3 — XX© 

•>-Att y^k-AN 

Vp> ^ 


C~~J Oj^JLpb JWr*^ tbordi&res 4-Jb*Ul J^^LJl J&*>. oj 
iij* <£>IaJI radeau ^^51 *S^>- cJbtf ^sil a^jUU <Jp o^UaJ j^\ 

. ( x t © jSLi* ) ( E.Argands jIpjT liminaires AjJL^i 5 ! J-*0LJl ) L~J1 

(^1 SjL>* a-S^* oL ^ jtS"1 C- t aJULJI t Jj^ -^h** 

l^l Jp Lf^i t ajJlUi)! aj^slJI c aJU* g^anticlinaux 

. yL*i U-w- j <aJIp c iis^dU C-JLbj a>-Lx> 5)li 

p— J cj-U-j flfc ^ jj© <*-4© J>-^ ^ l-X^Aj ( ^ ) 

Jli ^11 AJ^UJI JjJoM 4iXU oU-LaH jli vi^J© ^ {j* Ji £ 

J+S* Jp- Ub £©tj Ji p JlijVl jl ^X-i t^sr^b ^ O^Jli’U ji^e b-i bl . V 

^jA «Ji>^ da\*'.* jj JU^jj ^\jb i^pljil jwwftJ <>-l>- libfc Jb' ^ Ifr^b * ^i)A-iil 


1 * v_ 




(J jJp c aJ 1%-* W 

a£ U l^ji; ^Jl ) 3 yjJ-l Js>U-jajl Jaaj jJy 4 ol;l^lNl 

jujli moles j\ Jv (^L-Jt ^ Ulh 1 * C« JW* 0* 

IpSyl lil y oJj^Jl SjUJl c^aSy I Mi . (X\l J^- 5 ») aJ^Ia^» A^y L*-$yy 
2LJU oLi? jSi^ Jp 6 \yA JaiwaJJ jLJS^yW OU c cSySfl 3 ;UJt 

oUM y Oy^ ^Ul Jj jw, — ill JL^I Jy Charriages A-ijy olJsj 
^ ^ Ulj c JL*- Argand jlpjT ^JLi ^LNl li^ Jpj . 

_UU-Jajl y A^li 1^*1 ^Jp c ajjA^a)! AjpljJl a^aj 

ajJuaI aJj^JI Olj 4 JjNl iipt c^iJt ybj^' <j*jfi ^ 

^J- yyJl; OJbM JyJi JUjJI J CJK" yil Ajai^i! 

. A-i^l A^jaiij LMl*y JL>- <JI (S^ 


( JLj~“ ) ij^li 3 ySj 



. WJI ^ ,JU- jUa; VI • V*> 4 {&&•*#) *+>$ '*>" - ' rn < J^ 

. S Sjyiil ijA^\ L..J1 oUb- U* JsuOly jLi^w*y*l 

i^Ul OU>l yp^l y ^wlP Ojlj[ y cU*- Ajyll CAjjJflJt 0^ (ij 

y cJJtf» y)t jyVl y b^ f ^ V^yjUb 

^L-jVl ^ oi^j lyt y j*£J' LfUoi Ott c JU J*j . y>- 

. JLjhU ojJjil c£yl! ^[yA* L~* 

_n * a — 




• * M • 

• *.?.l A . .** J 


v 


jjiul ) isostasie j 4ja>*^« ^p- k>LiMAAj^ 

* ( ^ 

c Bullard J^lyj ^,aA> 4 L>w^l 

lj-i o/j ^zil (jl^Li! (_£ j>-\ S^Lxj jl 4 c£jt5Jl Ojliil t Jbj- OliUai 

OliUaJl dA^i . J-jIjVI jj^rj jj^r^ 4 ^~L>* Ajji (^)LaJI 0)V^3t 

* ^ ^g^ji JjX) J** ^•j^ p 

(J ^ [pW 4 ^*uJL> JU-i If 4 jl tj^jydl { y^3 
JaS J^U>“ ^y^yj 4 aj^L* *y>ry t ^y<Ji Jsu^i 

51)!^ ^ 4 Jl% 4 ifi\y»\ Uy jTI/j i>UJ aJU J Jl/V ^1 

. AjU>w<J AA**/? A*]fl«^ y^~ ^P^^***^ dJUb 


jfi ^ f u iJUiJl oULi of JU 

Ji> 4 lW*^ </>■ ^ J* J5^ 


01 a»«A*£ Cty 4 (^jLflJl 4 ^ A^aLw* Siy ^ J*^*j 

• (TTY j£-i> ) milligals JUJLL^ > • • Ul^l j$la>»rf t i^i S*l£i OlSjJLio 



dl o>Uz~J.I v* ,,, !> " ) ( Op ) jj^ <J tiUatJl — TTY ( J^-5» 



— n-^_ 



ijfju £* • * J \ • • us -Wj"^ '•*■*> 

jy*-j ®X^" j^> ‘ *jlj£ '-®J fl i ‘ ®^S3il u"J* ‘'i)b* 


jjp- 0 ^ tl)l U^b • S- j b 1 ** ^ J^* fbs* - ®j 0 *" '- A ^ ± *-iJ 

(Jf- UjU Jaj j-lJl l A* t ^” © « • * cib^" ‘ A*U«il l£-^* 

UuiaJ C-^ Si->wJl JjaU-Nl ^Ucy jjJ-' (J^ j' 4 ^ wa ^' 

(Jl^sllj ilU* Jp a;V 0 "* j**sJ '-^ • V 


Ol SjJLiJt JU* cj usSVl OUi* -ia^A; ot v^ *i\ ^ *>Ui i a^Ji J*1>1 

. A. 1 -. iJLJl 
«• • 


ol ^JLJ\ iJUiit JSUsu (j jj 4 “l 

«^JL>“ 4 *jLM v^JLIj . ^>*S^ <* S^>- -Ai <a jl?Ull d j> J^*" 

cjj <.f jy -^j*- (^y^) <j"y *!^' 

jj~£ J ^aJu Uj^ U*l c JUbj t Jj^' 4 L&^jsW* 

<s c->k^ \c-rf w ^ 3 - * . yy 

{J ^*j t ; C-U>- t JtA>- 4c£;li^ j^V*^ 

jAi^i ^ dASASj <i-s^l 

JljjN t o Ja**y*a (J Ji-lJ o^U- C^S"* ui*“ l 3 f ^ ^ 

. Jj*>UJi ^ c 5 jj 4 *' t 3 y t oi* 



'j~* £y~* *J lL& ’\ IjW «xr*- J''*' (3UaJ ^ 

. iiU* ^ iJL>- iLJL* Jpf* ij 


_n > • _ 






d\ 4 ouuji Ajjbj ^ hi 4 liA aJiis-Nt i*~Ji cjk3 

oljjJiSJt jwJj . <jl*Ldl dJjb (J a*v^/I o^JLilJ Ijb*- j±£~ J^U&I gj^ill J^>- 
• ©jjj Oli iiyJLII ^y^yC . Jl aJL^ jlj 0 £\j Ji ^yAjA\ li> jl <31 
. Ij-J^ jLi»ll <J^iii^-L£jl Ja>- <Jj]s C^La-saJI o»X& ^ X * <j^*^ (3^ 


JjL V oISjJl^ jP^\ <— a\ Ail iiJJi <31 cJw^l 

‘ k^" 1 >* ‘ Je^' fj* t/j* cJ f* * * * Cr* J* -is€ ^ ‘ 

• JiJLr^' v-^' J_rk' Cr*J ^kyJ' J®" 1 - Cr*} 


. ^Jbjl^JI ^a JJU^-JI I3j& l 3 -uiUJl oIaLsa^JL) d^Li^l c«* ^ *' 

OliuLiJl ^jA OlSUaJl di> 3~* jy~-& J^“l iSji^ jr-**? 4 — ^ 

aJL~JI o^LaJI jl ^1 (Sy* ^1 ^^ 4^1 

^ L-iUaxJ^/ LL^- Ol t JbJL>fcJl i.- liras? <Jlj?N c-jLv^I jJI? C~£ 

jil AjdpLtf L*-~Jl <j ^j-JoaJI <j| jA$\ 1^7 aaap 31 


t^JLi L^—Jl j jL-dl y** ^ 3 * a^p.xi^> L« dlS . ( X X A 

(JUSL^I) ^jS/l yciil £*aa yy tW f ** 4 £* U 

Ol]a>-!)U ^ ^?l!l J A^L£ld f JLi or ^jjl^ c UiT ASP U Jy c^AJl^ 



l/ 2 ^ lAJ^ jy^A J^jJr\ j^iil Jp AjjUil ^^p ^ 05 j 

oli oliliaJI j cJydl j <j*-$JjI}I <y* J*3 6 3^ fa * JW4“I 

t jAa ^>r j* J*>^i ‘ J^“ j*** J* 

* CrJ^Otjy^r^ jr 4 ^^1 ^1 jr^ ^ ^ ^^3 


A>^»l ^AJI ij^Ll fj+i- luj 

Jyl cOlP)T Jj^I t Jj^ll JA J&\ £A cA-Lic^l ^Ul^ Lji^J 

J c A-^La)I ^jj-Jl ^\ALaX jJaJl d^LpJ ^^>-ljJl ^ l«A^>j . (^;*W 

olyfcUaJl *dl t ^l^il^Li odjll A^M^Ld.1 ci^*<jl^ili 


— n > > — 



iju-ji 5^1 j i iyiii isui cj. a u jtd 4^0 ^ji ij^ii 
ol^l >J- 'Sjb J ^SJ. ^l gSf! JljjVj ,'jJJi ^ LUp j^i ^ 

. ^Uajifl s-.Jja. s j 

JUaJ SjU y ^>j\ jJl. 01 jVl JL4 J^jU ^ jJU J&j 

4 JLA&** aaa p j£i Jp Jj JL-Jl Jp. o 

4r^Artn_ |, LiVl_| 4 - *a > ‘ «r~^' C/ 1 "*0* 
a—L-JI olij-LiJl j — jij l* IJukj t L--JI <j ojlii* ,_j^p ^. U.t 

ol^JI fljJl J1 t J\ Jp t iiidl ^l>- k- jjU; 

ci*lp o,j*pj oB^i-l OJU — . Oil illi ti* J^a. 

(J* * **«* oI^aIJslSI uJLLw* 

<■ tjri^*J 4 i*jL» (^-^-» <4-4** 4 j sP.ft. l l -UJ ji Oil .. 5,j«pJI oJijk Jp J^.t.ss... ^)l 

OS^oM"' J* JO* J*~ ^ «l^l » j i r-L-Jl *i\£ Cj\jM ftsspij 

• Os 

cS^I ^uJ» Oil ^ U : Sfu» >Ull Jp c >. Sfl^ ^ 

* gu£^- i«p Jp LU jyL-^dll <^J Jp <)U1 8 Ju» J SpUJl 

Mij v'J' (3^ Uai^i Jja* OS' 01 j Jlij-ij-4-1 ft.1 ^yj Lfcj 

^ OS' ^jJt tji >T y, llu OS' g\J\ Jj .^uil ol->Jl 

d)^Ull iy—aJl C~£- U Ol;Lj yf- 4j0?j* (*-* J^-l (Jp j*^Ajs4»l IjftOy (ji-ill 4 juI1s> 

Okili-I ot Krauss 0--L ^ aUl iJLJl oliiJl 01 Jp 

(J^~l J J ( 4 4lj>- J-4i-l j£ t l_ftJJ» J ftjsiyiJI #i^; Jb^Nl 

I^Uai.1 Olillai » iU;U (o'LV) u^. Ol;L- Jp JLsLI 

. g^- gipl, i«jU oU. J1 1 Ji^Jl o»>l 3i> ^ C ^j; 
oljLih »3 a Ju ^yrj Jy>- 0^ Ji ^LiJl 01 « JJi JL> viJLliy t j*4ij 

wji j JUo* ^ v>» 


— 1 N Y _ 



lyrj ) jL t, *& Ow'LjJ^J-l ^JU-. ^ Jlj^ 

t l*-~J! iiliS" ,J CjUMss-Ij t *— uy C->L»L^J)lj c ( OjUi* ) j£«ij ipjj* 
C^JULI igaJl ^ j>*i > 4 jp OS' U+.J .£ ... 5 jl>| ^ oVjLy 

«_^ U j- °bW’ ^r-j t JJI^JI jl yLl <j 
Benard jLj ^LjjjiJl oL/lp jj^-b -U* • Sjlj^-1 ci oli*&»-l ^ 

oB> Ipi aJ>5 1 0-5UJ-! L^U » *ytj JJI^JI oJU J ^j; ol,UI «a* of 

. oli 

. 1 ? U . .,.'1 * w * \ j 2 J , 



crfr** J y*' ji^j Oli%Jl Ipi JlJaJl ^ 5j*^Olpljai — YT^J^-i 


_ n > T— 



i (iUaiJI Ja*>. (_j liJJij c jy** Osj ^SsX la£*j 

ai) . ( y r ^ «Ul ^ oyjj^* jp'^- uj~L>- a^sy 

i iijlis* U..JI jJLU; oJ./j::Ll iJL-Jl S^JLiil «JL^ 4JI 

4^i*JU uu^a ^1 ^ cj~a»j Jd>i» -U> s— ^ 

.iJL-Jl 

4* I* 


1 dila J* ^\ ^\j\J\ ity* v 1 ^ f <^U y^ 1 £>. -Xj 

jXb (iXa jt c (JJj^ • ia jt* Oj^ 4Pp«( 


UJjlp ^l^j ^ ^ Y * * <3*^ 4-?^“ ^ WL N 

oLL*^ aJU*- ^li Ai* ^ 1*1 . ^f" Y ^ * * <3^ * 2 ^^ dk ^ 

. * J^p Jp c <7ii (jy-J.1 ftfjif Afeli 

A-jA# ^tfO t l ^ ny ^ H 3 L^yJj ( ^1>- AA4 aJ 1 ul l*J 

j^U 1 *X^.»li Lil J^aJI 4 ^ ^1 jLti.1 pUaJl oy*UaJl 
JU, ^ (jl>- oJLiii* jJiJ aJU-I <U- ^ii jl^ 4 aJL>* <L* J L»> oNj c < j^l>- 

OfijjNl OjP AjIJU (^jilil JUaJi <j flp :yw* <Jp S-£} 

• ( i^^^JLiil ) Oj'r 51 

J*sAl ^ la* jj/l UJ-1 J~.%Jl j£) OS' J la* ^ J* 

A*jAS»j ®aifc» Aw^JaJl cN t ^iJb kiii.5 <~f>\j^-\ 0 _j^j i!)l 
c aljtVl la* aJL J L , Ci«<»y«^ ^ji^j ^jf- ki^«Jl <_. ~£ ail Ijbr- | J»*s^l 


tW <> 


. f 1 ^ 2 > Ot < 3 ^ U 

C^jJCA ji OLm^ iJLa CJIT Ail ^W »;] fl ll J+J 

• CS j-^ 


4>*J 4 ^ • -* ■ J ^ ' J S~*l <J*J 

j- 4 -haAI C.a >lyJI JiLisill Aj^iL* oUUai 

# < 

jjp 4j^*4j lid^lj L* la*j 4 aJKi. »ll AjLAaJI ^ U4P jtS^fl (^^1 <ji*l ^ 


_n\ 1 — 



t U t iC«AiJl (^1 tliil oiij (J; <_}?■-“ If liiJij 4-3f*W* 

oLL^p ^ i!)l Vs'l^ oL-L-JJl J*a 

»Jla ^ Uiwt Jij . i^aj>\>- SJL-» oUi^ iys^-A* Uji «JW4-' 04^ 

( tfjJuJl » iJb^j i y^ > viiJij 4 U-.JI JL-JI ja *]o^M jy^i\ JT S^sill 

Jl>- JS" <J*y . jiyAj Oj^j-LiTj (£X~S ja (^' 

^1 oly^UaJ' 9-U> h>^%^ai\ A^-iail -A*j Ojs*U<a>-Vl J«^y£ ^ 

l)Ij &)ji 0L*>ij j -Vyl^j . -» (jjfcjUoJl U&s^j^JLr^ lM lAUai^ 

jj*W <iy» 4 jj 1 * ij ,J^J 4 jj p* <_r^ 

(^loiJI oyJjil Uy>Jj If o>) ^j-U '> 4-yiJ <^»-SlU Jj i-M-l 

. « iu^* » ijL>u UU- jLio v ** 


jJL>*iU IJLsr oJL_-i* Cy*- <jt iiJi (J1 4-A^a;Jj 

. i j~*ij* • •> *Aj (J* 43j* -Ai — 



iltislt J** Vik-> JsT ou^r ol^ji _ VI 


j \A*\r flp W, OijLi ^ <5iU 

M TV ) jiUjii ,ij *jjy . J j y~*r 4-JU- Cr* f ( > A*\n ) 0j*yJ -f 
jjJLif Ojfj : aJU' 5;j-^aJl Jp Ol ^ ak t-J ‘ JJ4> J**i (J* 

LiU»-t jJ^y t ^ J-^ajU jl 5^ oU-l—* Jp 50s*il cAy—^M 

JLJ-k- 5_J^ J>-J oW>dl i*S> W 3JL« oUU. 
I vJ^l i-jLi. i^t ^ OJjli OS' li£*j . oUi^il J u-^ssS 

. 5JL*j OliLi, IfLii ^1} JtArl' ^ <UA*dt 


«Jb Jp C-Uj-ij ( > • ) OUjU c-j> ^ »i> Cju-jl, oiy 

J^i. (Jp (j *5 js!' JT il)t < — i— ijM l-A* (»— *i -As 


_^e- 



'-*■* ^ yj < J s-4-* 

W-*j^ jSLiJ ^1 oLUaJl oUVjJl JLALiJj pjJI 

fb jfl 4 g^U viLy& ^P SjU VI fj yJl Jjlii ly SiJLlill 

ot^Lo J*i* jUait dtys^J ^ UjjJj ^ c U>jVl 

• ^ ^ o-IpL^ ( ) 


aIjUJI <~>yaJl J 4 jLaJ-| ^ ! , _ ^a i U>. ilby 

jj^U Au <^£0J ij]a£ LJl>- c ilUiJl JjuL U ^ 

.(Gap c-jlp 0 > H-y) V*oL>lp Jy>- Ailau ^P Jjy^P oLlji 

i£y~* y* ^ *y li ja li^Uaji Vj iyi* jV oJub 

^ Jy^ oI^aU? yi <Jp diiiy c oJiA 4jyi JjU 

. <U**l£ (Jy*! Ujj*j oV £-^- US" 4 l^wij 

Ijtj OL)s> yt ij>Ja*Jl oUaJl <, £*>w? J5liu oJlA jJL-iy 

C^ 1 U ) l^opli J& cJ^ai j l oUi ^ <Ajj J^f- j* ^JS\ Jfi>ji\ 

<3>l S^l ^ ^>y (rr* J$^> (Y) (i;>l JL^ c ^JVl 
jts"1 OySo y^Jy • ( £i . . • VjLry*' j Helminthoides olojjJl .Li! ji JtJLiJI 


ij* ‘ olaJjil »Xh <J\ i cSy ( ' ^f"i ) Ol; i— -UlL ^ ) 

iM ‘ l v ,, y i <jy '^**1 *ih~* oijU ^ «iu i^ux-i ouu^i ^ 5jU <iUi ^»->u 

U/i 

■^J (,^ 1 ? 4 y oAA 01 -Lj . oW^Nl 'jA 51 * 1^1 ^f" t c^U| 

<-*!k> ‘SpJ^ 1 JW Jy^J S-a^J : jsiJ!- >it .-L~ -j- *5>l>l (i-vaiil oljj^aJ 

ti»yyi 0 *)t*U ^a» : . ( 1 1 r ^ t Y Y iOp . ij'lll LilyuLl iU ) «Der bau Der Gebirge» ; 

4 o^SLi* jw«) : uiy^u-j t mx 4 rr t ^ oUp) s^j^i s^ji 




j£&\ ) 4 jt^" i J I y«^y( 

* * — 


.( ni« . juj 

| ■» - / -' ^ vy ■ -/ - ^ / «r^ 

(<J^J>d) tyy -Ai Atyiil aJLJ^^i J^^LJi jt uT Ulj 01 U oi)j 

.(OAT Jp j,u^Vl(jy U^’OI 

* 3 ^' ) ^ V>-y cri^ Cw ‘ b ^ 1 JM- iij» cJ j^J\ JUpI iJL^ 0 } ( T ) 

Jjii 4 <s-^y cT^ (> ii,U <> jjilJl 4 ( i * ^Jtil 

v ^i«i> jNpl *Lip. iL-LJ) «*i> 01 Jj*» t «-U <*pb Wl»*^ JUpVI oJl* c^.oi 


— "n n_ 



4 l*» o/, ^Jl aJU-I <J j-MJ IfJLU ^ 

• ( b J?*i)!} '—■’!/*''' ) pl^sNl 

ji-if «&*-*) I ilSoil v^-Ijru; (_£^i v-b ^ 

C~>***p\ If^Jj i A~*L*l! OByM Aj.iJji ^ l^.~ Ai ^ Jlj Jb V OjsL-l 

Oi if JiJl J^JI pUap < 3)1 TjJai t jjd *- .£)La i! Iaj^j oVl Jii; 
J 1 ^' <_/“* oU-LJ.1 jy~jj j^jf AJli c-ijJ! g_j . JSsS' jjpl 

cJ-l J1 i£yt CJlT SOOil JL*. ^ ^ iJL4_| 

OU Jaa £*y ^AJlj frUaiil <3>i jf - b 4* OB' lij . ( rn JSo ) 

^2J Ua Jpj . LjJtt JiVl Jp jl Uli (^jO^-l (TOP £^aj C^-t J^-Jb" 
■*!? if" b^ 4 s-^ i*-ii» i»l>- iu-A tio ^JL t^aJlj t *_»JVl i»ai* <j JjjJaJl 

• J* c-i-l JaP -k — j JJJ 




X \ 

w- 


I 

«ib- 




\CF 


>• SjA^ J=S” 

( 4.i ^ *iNj oli 5 aIm» Sj-Sj ) 


t*- - 


>*. VJa-i' i»v Vri>> 4 ON' ci-\* 5 \ oSn 4-Hu. «\jft _ rr . j£i 

,tt\if&\ 

A-Utf J_pw5 jVpl ijl£»| ilSvi*. lyj JJiJ La tjj £ Jl il^Lill 

k “^b^l iir**^J • iiaJJl pi— (^Tjdb Ojj oI^JpOI JS^i '^j-» - 


iiL~i %m» \jj <L-%Li jli . ^All ^Jp ^U-l ^p 

^Jail ) Ujy Jtt^. J J-iJjJl JA lf>“U^I JA jtr io» ^yPj 4 Bresse <ik> 

. i-s^p^l o»-a^' ij^j ^ vu^JJ 

.(A.r_ v i \ a ^ h \^ o \ jOjt 


— *M V_ 



u«J ^ Ol /te Ol b dUA Ol 

(*^JI J*i . ob^ 4 *l -UU“ £* <A-*y <jj\2x c <^*^1 l-b <J t C UJI (j£*J 

j^j jJ&l^a < 3 ji jxP djj^aj i£j£ *M 4 -' Sr^' ,/f^' Cr* 

IJlfc £jJal~o ^ t Uajj^ l^gJa-* ^>01^1 OLjb lb* A>iiCj • 

Sjj-sAf (£jzL Ol t Aj^J-I ^ A^J^I ff-lj^l <j bi% <■ ^bl^-Jl -b^l 
u-j/U iJt*p| J Helminthoides oL^jJJI aLil c£i J~b*Jl JyfcLi^ L^SbJ 

. _ aJj^I Uk* 


i ObjOJl oL> C— >*i t AjUU ^UaliNl ^-XP AJ.^*h-l Oj^J «ibli 
ai* jr jMjdj . <b**Jl (iji-iJI ^ -b-ujl l^-i 4 aA>^' Js^ OlpUaLij 
ap^w ^Jiio ^>vU^JI cJ~li . Ld^olU li^ Uli ol^UaJl 


UlSLit jJL7| <-JNl Jbr J* *b>-!Ail *b* ^ba^ Jj^\ Oli/r ap^* 


pwaalS Jpj*^ bljij c dX»b-j aJ)I A^U la.^J l Jlj->*U 

V-rfil Oli^Ll *Jj^ Ol £slaS~o (^iJl dO^-j y> ^jJj- 4-I 4 cJO J** 

Jiji aJILU <jwa*i* U y tj ^yj ^OJlj c JjLl 4 c- 

.(jr*-.f)«dl£ii» 




t Aj^b^JUt J^ljidl *X>-15^ ys^l^“l 03jJl ^ Ol^A-l jbal>-NUj 

J^jf ^ V A^Jj . AjM“I oWjsWl Jj^axj J^-So (j 4 4 * ui^il^ 

l^lil bJI ci^ - 4 z Ol (^b» aJNI JLJLJJ) ibb» 


I * 


Jiji» J&J J*i< dUij fjjj' ^ (3y ^ t ((^'^ V*' 

(') u - ii .^.i:.n > in *L;»^oJl <jTji 



IA* ^-jle M ) JT t r -^' Ol OLy-ilp . 1 (ILoU J~* *a»j 

Oli)U^I cJu^ ^1 3 iU>l j^Jli Jl 4 <3 ^1 «jJ -5 

. ( »iv ^ ) v* fSS 3 t LJ jj,- iJl i^\c*-» (Jij 0 y^ - hy** **"*} '-- c ^ ( ' ) 


_n> a— 







'* 3 ! 


O./'/V/y 




'••a 


N\^>> JZr/t 

JZ r jr 




?3S 






‘>»»fL 


k5lu» 


'*' 5&S - 


K*' 


«•*> 




*10’ 


'*s! 


</%« 


<u 


l‘" 


.<p 4,4-^ ^yu* Jy iJUiJL 2L>4 ju 4' 4jy%-*Jt O^y *ii-Jy& Agfil f-y — lP~" 
^ jI ^ ill ( ill£iil ) oliUI fUiil Ulji_ (> (fi .z 1 ' c 11 ' J* *0 U - 1 ->' JaUI UiW ' J -4' ^ 
ifjA], yuJI <J <&jd\ veil, IL-Ul j-jU. .Ul W-J& Jlj ( oU. ) ijU* oUr^ Jl 

Jii iI_J_ j iUij <£-*£ Ji gylUj lAy-j)' t-i» iUi cU «- w ^J • 

Jj^JI VJ .„t UyU y tjrt OS >5 Sj^ll j/ >*< i J« •*>!} ( *»• oU ^' < -r' UiB ' ) J U lil 

. dJJi 4^ ^-idu (iiy< ) 






oJLa . t yuill L$i«*- ^Jp iLJLJl 

cU icjtf v» oliNjil JA jtfl JbJU UL*- <UpI Jj$jV <^>Ji 

cil c ^ 4 ■*}** OV iiJi c £• C*jL*o( otfY^t If^Jj 

• *— Jj l^i ^P iJU^ 


aJLJLi J* iiUt oUwdi jJa? _ VII 

-lax dj]s>lw« JL*- *L~L* ^ j £ jlsJI vJuS^ 

Oli^rj _ £~J 4g*>ji ^ dUij C vJyiJI Jl^r JLdS^j^ 

. iJUiJI j^pwaJi JsS* 

ijUJj 5*1^ UJ^t \*l UiV 4 (Jbr- 3*uS" SJU Jp ^ jlsJI tJUb 

^JL Jij j UsyL* «Ji$5" aJLJ^ 00^* 4 ^jlJ 

.(^U-t tw-dii-t ^j-LUl y^j) OjJ> Y* * J \ O * £jj/«S SX» 

ol^Sli ol^kil j?ki uy- ^ xrt j ytt c yty j£^) Wj' j!^' ^Ij 

. ( jc^jAa jdl>- Jp 

jolj aj yXaJi i^uii ^ 3 Uaj J^l? Jp J^yL^aJf i^ij _ ^ 

. tf*J4 Cj\jIj 

j >*+ it . JjUai* yul« j-ij <3UaJl tJlA 8^JLi)t j*5? _ t 

Jp i^Lw^ SjjI^-s^ olilijl .4-^-^sJt otj^Ua J>-x 4 jIxj 4(0LaJ?) 

Jj*r ^5^ j' (J*~0 Js^-^ 

.(Yrt J^)(ioptf) 

. JuiU-1 J;Ujj {J oa>*A\ £+*j JaX aaap J^JtJ — . T 

S*xp jl iJLJL- J^Ji» Jp 4jIxJ( ^>cJ Jj ^Jt ^IjiiVl oly* lb 4j|jb 



<J* ( J-^- <z^ i dAJuJ iJUl t SjjO-iJl ol^Jl opL«Jj IJUk 

Jj& ^1 *£}S 1 Jp o*tVl ^Jlll >»il ij> Jp iJipi t^UJl 

• basiques iw.L-1 ajOpU 



• ( a_L. j^u ^ y%* jU»* _ \rr jSo 

O'* cii ) • ( J j*** C ^-£J} S^JUiJl yulr \ 

*1/*"^ jljjij ( SJjUaiU 4 jUj ( L--JI (^ iJL—Jl jj-sWpj <aa*JI J^LiJ Y 

C..l £ .* U 1 S^JLiiJl JUxIj iJLdl SXJIjO ( ' j- s * x 

**S* Cfl Sj\y J* j»jn.UI t jjlaJ I _ t 

dUij ; iLtK" <0 5j_^aj -i>- y)l\ 1*yt £Lj OjiUl *jii*Jl 

<SjA *4* 0*3 (>* (j^ 1 ®W^ V S^Z 1 t\)Z 11 JUuii-lj 



— nr ^ _ 



olijXiJI iJLr Jb'JUPj) U- 51 ^ iiiJl JiJ aLfL i-Ja* 

^ »Jl» ^ ot .(xnr (ULail Oj^J' ij 5JLJI 


Jbljd JLJ' ( J>&~ <ui jl j ,,ail i L_Jl (J <. JL.J! ycall 

‘ migmatation fc^J, anatexie ji>l jl^Vl C*l> a-S> J~bj <oNU-l 
jtfJUP 1^-i L2LJ ^xli <L>*ia*Jl A-jj-^JI Jx^Jl ^ J1 Zji, Jjjt 

^>»Jl . \a Ip^j 0^1 p\sSa ^ Aa/ 2~ jA A>0 j ^ mS' 

. a-JLLI Jb*U&l 


jUaJ jfcldt Jmb JUJbr ^ J^-isJU tJL7 irfL**Jl _ 0 

.(YTY jCi) jjl/l 

jj tjL^j Jb£l ai (^>^1 pjjJI) i ^J r \ £lis*Vl O^j Laj 

a-JU- AJlyJl oliUaJ V*jL* Jc- SJl&Jf JaAj Ob^-I dLys^J 

. eJ^4“l A~ipij AJtlx~li oUUSl oU^axlj 

A_l^JaJl J**^L*Jl C— - »Ip Ol JLiA c ^J— *a 3L jj! C-^-i 

J t o^ly^ 4 Ji^jl 6 j-ft Js^~ ^ ^J^*l J**^**»Jlj 

. dJb JLP J*l^P A-«*j^> yr^^T aJL^I < UL JL*J1 jJjJ oi . A-jU*l jjiJ-i 


aJLJLJ i ^y^su a^jJ-I ^aLM <1^ jio Ol i AjjaIx^"! oLxnPjJI _ *\ 

4 <JUaJI (j IaIs^-I AA./gTyll^ 4 A^JloJl i <+p\ ^xll l^Lly 

JjJLP aJLIJI ^-waJ Jj5l t l^U- Jp JsLx* J^JLo UUstXJl 


Ol;Lj «jLiy JP jt jULf JP j*J5-Ul iywail ^LJ jylly . Uli 


Oil • aJLp ljL*w< 4 I Jbl ^Jct^z 4^Jlil 4 ^Aj^xjl O^i 4 O^^^l 

4 A*) as :* J^P Ojj-sAJ UL>-^ 4 aJU- L^;OJ (Jjl^Jl OljJ^I 

aJLJM aJLJLJI J-s^I 5^L5*Vl ^ (j&H u^jt* 


^jl^l Ol>Nl ot Jl dUij 4 JUiJl J^JI J* j\! 


nxx_ 




«sll Penniquc JL^Jl JlJaJl <wy J V^' JU*- ^\fyy&j — TTY 

bii-i U** ^ ^Mj Will ouji ^u. v r - »- V WI oUWi r-vf-tj- J+' £j-*' iU A> 

i^jUL. i# 1 J^JJ Jy. jsfcT ivrie W W> >1 >Sfr w %i»5 WW 

• (-Wi JW f « W'W 


*j£ji iU s f. { JaJ\ cj-l J^P yl Jp ^ 

. (Pendplanation) i ; l-.. ( -.* ' I 



^Ts/l ^jS/l yUll <y gjjyil JUadJ ^ «*d>> ^ Vj-iyiN ^jh\ i}\*r jl£a — rrt j£i 

• ( • (J ) Jjtxil 3UaJl ^u , Ai 

J^J y W 1 <***!>' ^ W Jsu-^j ^ 1^1 J-ic 4 1 

Jp V/ Lp O^Jj) iJUsJl J** 01^ £j\j * Ui J^Uaul . (oJUy) o-ii/Jl •L*t ja ( J4U) 

S? C ctecrochements <JU> olft£i;1 >* f\JS\ c — .JU» jy ^> .(fjj_Jl ^ ^-L^ 1 ^Jl 

e\yl\ i^Lbj Kprjut- t ^ «. 

. *— JVI 

ys^l CJ-r 11 £r* <£>' JM jV 1 •**> • '>' — !' frUai 4J V-iyJI ujSfl JU- 4 i_l! 4 JU-I ^1 c II 
jjddl y-LJJ i^jlyll jlijNl vL-L»- /»>- ^ t £ jJdb ijA ) Li-Ill Us J«i 

• ( Ui-'jJ k ' -L 1 * ) s—'^' i*Ji* 1 _^-" 5 L. tlyll jfj ^ar-jULl 
j;. 4 fyj\ Ji ( ijJjl Jjl) U ) |ci»i g HouiUer jyLyl&l ji <i* yidl ^ : iliyJU 

\^ll t30«» d'j ( « y oVl > %. ; .«l ) JyJI L)l»»:,«l 4 ^ gUai 

• -‘i-L- j* ^jS/i JLJi Jijll ^ j _ h LU UyJl «U-l wy Jic ivr6e 


— "xyt — 





c?y 


0 ) 




: JjkJt ^ v^r 1 !? ^ *P°<» ue 


« 

j lire i__i>-j i Period* jl j^a ( \ ) 


— lYo — 




oLjaxUj t £2.^ ^ ^ ify* 

o~**vi ^s)lj 4 ^Ja)I <j jtS^/l vlAJij 4 Lg-s^P j^-*-*' ^Jl 

. «i* luW ^ 4 S-^js*- 

J-** yj) l/I)*^ ^oj f-^ «$ k* W/J* i_r* lT^J 

Nj (*&> <J>-!j» Ji» «ft-^J' o'sfjJail cj ^Jp jyJI i^-jr 

(Liil vi^ll «-l,a cJ yjaty) Jji J& >*il c~% ^r-^' (> jJi o' 
4 Jji JT 4_5 4 IjjjC jtS'Vl 4jj£**aJ\ oUJaJl <Jw»j (Ji (jOj-^sLl (Jp >J> / . < a\‘ ..*j 
r UaJI Oj-SL-J , 0) if-Uil L*I>*JU t&j£)l £*lt JJiS 3 l+Pjy tV^j 
vyjl fLjfo Ji jyii c f YV ^ ^1 ^ ^ 

. SjIp VUjcu-I jtS^I JjljJaJl Uty-Jl/*Jl 


l-U . f <*Jji *7^“' ^ li * J&^ U— 0 ) 

b^pl 4 P^a* cJtr i iJU-l jy^2 » Jl J^t>- A£Jj}\ U 1/^1 J1 jkJl Af*3 ^ t JaSX ObU] fJ*** oi tf 
. ( \\i \ . ^U) Olla^tj jjial Jy iijU c Ojj> J* 


_nrv_ 




Jj* Jw~3! 




cAiup > 

^ ) kSj^\ j 5)Lp UL>4 (^yil^JLi 3JLLJI jjiwaJl ^p (jiW 

UjjJ oj^Lw. j^4J ibfj aJU^lJ <Jj£j Ujup iiilij (Jtjb 4-JL>Nt 

• ^ t A^IsMj ( . . . C-J^A*T 4 C-^ r tl^L> 4 ) 

S^Jl ^Ja~- ^Jp Ai^yii! j^>wiJt c-iJjj JjJUPj 
^JL iJl $ 4 SJLjji* SjlL ^UipVI ^ 4 U*>Up[ < JJx-£J v y 

3)jjLdl */s\\ 4-~Uj jl (^Jjl jA> U ^Sljil i£ . I 

A*l*)l aJU*!^! JjuL lil>- jyu 4jCJi ol^} <1)1 ^Jl A-SjjlJl 

vi-jLl U*}Up| ^SI^JL (w^Jl IJlAj . IJbr Jju> J+& {j* 0 ^3 Lcj ^ULj 

* ✓ * 

^ ^jijl^ aJUjI? sji* jlj> a j g ^ jlp! jS <jyT" ^......J iUij 4 5j>JJ ^tJull 

t 

4JUa»,<« SLJ-i <^JUl 4jli i_.;.~l' Ljajl 

J*>U l*lx jJ-ljl -li ((^/*^") * j\ t Uljf g}.l*»i.«>* 


_1Y^_ 



jiU SLU ^-1 *U- l Jut JA 3 ) i oN^hJl 

i+lj*' J^T (Jp s r*ij* *^4 P *C..i-l-P Ail j\P 

4^w« aJL^L? Vjp ^1 J 4 J C-iSw* ^iSIj Eozoon Canadense 

A^JLtJtl 4^J«-Ujpl j\jNl 6 Jut J*P . 

^ OlfjLj tJ&j* lyl ^P i_3ycJl Ol A*j OUjJlI 

aJK^JV j IjioLsA* Uli aAjI/ o. ^l 'S^ (jczjj^* 

.^juM 

*4 

jt-w-U * t ^ ^uaJl ^tj — all uli oLiUaaJi jl U— j 

SjJa>- ^ c IJlJLj t J^JLi j^w> ^ **y>r 3 i' Corycium enigmaticum 

. aJIoj 4_JUvL> LU-S" (^ 


j^unaj ( 3 ^!^ I^yu*** 

c ( d->“ ) 4 o \* , <a*«, *g) ; J j— >JJ a— LIS jvP lyLa-y* 

0>\JLl? Ai]l>«i^l (3 C^Lisil 1*1 a {^\ 3 . . . . A yn J ^T * 33 >%*p c ( ^ijl)\j^' 

l**LP UlJL)^ 4 J-SU jl (^i ^ 4 ( J*S U 

4 ^l>jyjl J^Q . °\^WJlI Jp gjjbU JjJi\ g^l&l c^ ttl, 

iUi J aJLjLw* cUlS** SL^-I l)L 4 4 ^>*^231 L^w» ^ 

4 Lpy Jj Jj>*iU SLIS ^ 0} jUt *-• js^l • 3??***^ 

cyanophycdes *1 i>jJi v_Jl >^Ull : oLjj-Jsp jUT V JL^V JJVI Jp 

4 oLpU-^j 4 aJLjJI j 4-j^iyJNi yJS^I jj>t^ai\ J (Cryptozoon) 

( jj ji C^yZ ) Lamballe J o- JliiJl jj_?wy Spongiaires oL>t^[j 

J aJjj^AI J Atikokania jl aJIjlJI Spongiaires oL>«jjL^U 


t-JW 'y-y i n f racam ^ricn ^^*15^1 C-^-U SjLp 'y-y C->-yt» JL«J ( ^ ) 
jily ^JLp Pr6cambricn JJ U J.^aali aJLU l f ^)j 4 ^ jjll <iLJl OtA^JLsJl 

• t \«y- 4 "i » Jdp . o^UwmII ^*Jpj l ijMci-l 5yj ) . ( ^L-SfU ylJ ) 

.(\^o\ 


_nr * _ 



J Carelozoon jl ociil Tabulds oL a -j a dlj . Sj-lSsJI yj&)\ 
t oL > 4 oJUU oLS^-ij 4 oLaU -1 LlSy 4 1-uLi ^ Jatuliennes SJylsU 

. £1 . . « 4 ^ 0 

(_i^) a-slji oUi-^yt j-p (^jji oiyLi <_)“? 

4jt 4 ^ jilJl Jb-Li liyA 0^" 11} . JjXlJl 

Ojjli jjjJt lJu«. J*>U- ^ 4jl Lie J^l . *£j\ it-Xst-L} ti \y~~» OS' 

^ 4 JasM y JJUJI ilLa ij \£aj 4 oL;Ui'A!l y #j> J S' Csiji y 

aJUc^I Js^JL) iy&i liiJij 4 oU-l jiJ J?- L ^ ( «:^' '“> 0 l 4 ^ 4 Ujljj 

. m6tamorphisme 

u^' - T 

Ajjjjifl jl»Uit j 4 Ant6-Cambrien j>LJ La y^ J> 

. cJ <1~>- ( iJU-lJl ) (IUJI y i£j*\ J^L* \j viA5iS3 c iaJiJI 
^yllT) VH/Vl SXJLSJI jWUll J jjAw*Jt «JLa 4jw»y Oil uJJUaa J IJ^Uj 
Jp dUOT JU-I . Alj\yJ\y*M y ^Lp oJ^I 4^ (** i» 

• ^jsw-'N 4>#J ( ) tfjlr*-#' 40# 

_ i 

ijLfu ly^.' IU>- j-li Oij . <~-J yiM bouclier j Shield <-JS" ^-y jt ^ A-i^j -U*iy ( \ ) 

j! 4 ^11 £yOl O' £* oJL-Ii O'yi)' ^ j* jt g(/0' £ j-i)' O^ii Jw,UJi JjU* Jy U O^J £y> 

. <J&}\ y* OyJ** <j 4 *-J 5o*^ 4 


— -XT's — 



^Jlj 4 ki c l-J^- jy^o y iiJJil i UIjlJI 


V>J' #1^ 4 »jjk ^hjj . ( rr» J$Ji) J-JaiJl /-. Jy ja (Jui^o" 

j£-i Jp- iiU- 4^^L-» — Sinks' Ajiit oU«k c.^ t V> ; 4*b 


• lt* ‘ i«k> y J- Falaisc <-*/?- j' j^X) 


g-i>- jj ‘ UjaV> Ujijl ^jjjA Jj j <yr' -X?- i~li* jSCfj 

^^kU' jjkl O' Jks-tAJj . Lil^. i_j^>- IS^U j-jaLJl yi £ki> ^ 4 Ijdbi 

• Cij^j AgMtjj)' A. nh .i. l b tjjjOJl «I^Ij 



•v^' ^ — ' f ' ro J^ 5, 


JJ-**-* 0 £* iJ-jJ-i jijJvpj <-j J U . - jj 

jX^» ^ 0 -k^ J| i-~«j ,^-^Jl) S-P>*kt ^ Corycinm oli 

: J -*!>k aJ*Aj jj Uli Ji^sJ Pr&ambrien < i £y.l£LiJ! U . ( U] , 11 y*Jl 

'-** 9 X f j<^k!l Jit j^l dj£jj tJyWj (Js»K" 4 

i — >X^aiA ok »»« diiXSj c C-j^-i i_Lk *J_»I 

* * ' 
^i-jliail c^jUJl 3j* J^Uil LJU- js*3 (Tabul 6 Carelozoon JatuMeum 

Oj£j< (, <L~L*) 5J-io lo^L* • (j 

* viXj^^xli UIj 4 t jy^ai\ oi* JJL JJl «Rapakivi» l l j^JtJt 


— nrr_ 



<Ji cj~\ i> Jij . Ol*l/^l .U, U£\ j^w^I ^ JLw- i/\ 

jf- J_Jj;l£jl LL-L- JLiJt <yJI P 6 n 6 planation (aL--Ju.II) LL$~JI 

jiUu* DjaxLI a«\a JT ^L*j ( jjt *- 1 ) *i_<Uaj- OLj— y 

Ji 4 U!Al»l I *ljap l-L> . Jotnien JiUali j£-iJj 

• ^sy' S-t^ *■?'>*• l**' W"®* ‘ *T*r* J>; Jl 

jkUil _ II 

J«* y c2rJ> Jl <— mI^I L^Ldl : J__*jj» LLA-* _ t 

C^i LUl Lewisiens *&Ul ^Ull yu L->-j J^l _ OjJuJy 

(£>!/-«■* V- t ‘rir~* J^ 0 ’) <s^' jy*-^ 

o\Mp _ rrv J-SL, 

\y-\Si\ UuM\ 

V — T-y»i\ jji* <i\* 4 
j_ ib- (ca^*\ 

O') 4-1 Ajt\ OjUjj^J 
(On) (£>yi!l (j-jUiJI Jji 

y *UJl <*-.(_ £% 

.K(jjMl) 

'-Dji « ,y Ji^U » «L— il JL^-I iLT Oj£j> : VtyuV o 

((_r*^) '-L- *4-^ jjL» -uJy* La*l OjSvjj t uljy*^ JL*- > 

LJ t j^juJI J^l _ djjjjy L* c ^1 JLjjII yi 4 S^-bi 

li LyJ-« LiyJI ^j-jUiJl C)j£j < — Ja>- Ail jJ-j jJlj 4 aup 

<Jj/-^l jL*-iJl ^ «L) l >» i >-Vl SJ-j J JUll jjj^vaJl yJJjj . j JJji 

Vj^-' cj ilL«i->l JiVl jj>^ai\ yJJ; ^ ^ Moinien ^ 1^.1 j»UaJl ( ^-jLp ) 

_nrr_ 





jJl \a ^ 4 4 c C- MfcW M r«* l^O^ ^ J 

. Dalradien 


t jJ ( 4aiil Jl : *&&i\ — -*" 

j»Ui Jij> ^ JJI oUUwU-ii j i ill^i : ( T i V j£d ) May <J;U 

t jL- j l^lp jUi c v-jUaiVl aJuJjJl i^ALiJl j/w> Jiy discordance 
Ot j__* a JL a Briovdrien «j'-^ (/*!> 


^s51j L5l~>jJ iaji> j (J iJjUl* (j; _^-l 0*5^-iJ AjI^U C~’*A>w^_**I 

OLpUd> Oii C-JlaiJl dJJij c*>Ui ifjy» l^JJ iiiL* l^L* ,_y2*JI 

1 j .^a»»j ii^3 4 Rennes w^i jd*>^l 0 .».. t .ll^ 

cr^ ) J^yJ^ ) ( cl W ^ jh**3 ^bj* & 3 y ) t?' • y '* A> ‘ 

. ( Milon O^L. ) ( jijjj 


a^LAl ^ l^-S"" >* 01 OVl J^Jill y (jl» diii (Jl 

. ify&J iiu ^ c yii & *i&\ ii^Ji ^ u^i 

Jp i_jydl ^j>\ iCAiJI iJUuJi/i oLi^li iiU»^b :\«*Ay _ i 

■ Qt iw>U!l L? ( <d-S“J C~~~i ) ^SsjyJVl 


^JL&t J9^J\ — III 


U<c ^ (^aJIj 2*^ c.*«W (^>ill Ia^S" |*~~ 4ll .iili (-ijjy 

ijjs^ (J^' <— »y4-l J t yyl=yl <JL»^ dr* ‘ eSn^l' 

jy*-*M jLiSo- V Ol£* JT tjj . ( r TV j£i ) gl>JI JU-iJI ^ .->0)1) OjjJI 

d—j- JxP yjb lap U-» t cJ-lj alj—llj ijyiil t icaiJI 



# p 

j^wil 4 


U aJLft oUjaJI ciJjy . i-SiVl oli^aJl Oli Sj*.l£)l 


_nrt _ 



jlp Jl t glint cJUM Jay- Suess 

. J*iU iJLfc isste 



k-4N — TTY j£i 


O^JJ ^ULJ' j/w> £* Sft-S' Ol^LiJ ^1 '-U j>w» ,_/>/«> 

jy*+e £• (^-j)^ ) C— ,j> L-L-l aLSL- 1-* 

(/** ♦( tfA j£*S-) oUj—j ^ iiLj» C->I^*A> 

I JlA Dt /Lj J-^aij c ii Ul^. ^ ^ ^Jl) t < — 'bs 9 ^' 

Jic Jpt j' J*-j' j-Sjwj t J (Ja~* J - Sjt4 cf- 

. I 

J.1 •** ‘ ^ i>*^* J* <£>^?Pb u* $ 

■ u"^ c*»“ tj ij^-y J-^' 


4jaja£ JL^%r- 


Aj^^* 5jU*Vl 


_nr® 





.<, j*> . a js$i\ - m js^i 


. j\j\j i (.c^ t. OjV%ju <./ 


yy/ jju- _ iv 


Jjil ; Unit oUftit Aa ]a ^ » <j 4JLL- ^k*J ^b t 

<L5£jjjJ! OL^jUj aJUj C ciJJ^ 4 a]sL>-^C 


s.iyJNl oJbJLiJl ^SjNl ^jUaJI jy>^9 jr 4 oUUhj^UI <>jL>- jttl oli 

J1 ^b 4 Belt 0^3 sU~It ijA$\ ja . ( rr<\ ) 


_nrn_ 



a f*-ji i viXli y ^Lli JlwJl 
. <J) yu l« ^Ji\ ijv 

ow^- _ r 

JjLJI j~a *& I y sliij Jf y ~o-\j^> jSo Jtul£cj ja\ iJU* 

t £~»w J^A '- > }j fu ‘ c$aJ' ‘ jjSall j-e*- J* <i' uJJi • (£y*lSsU 

a*l O )jU£ ai Aj-L» jl ( _ s >- l;«Vi JjJa)l y 

) iiL>«i)l 3-b-Li AjLLJI jj>%^i\ sJijb jU £>ljJI (Jj • 4s**^l 

°' ^ ^'>^1 jr 4 AA f (^ cgM&l ^ ^ f Y • ^ 

dJl' J*>U f tc-^il al U\ jca ij^ 2 j jl J* v 

. jL-iJl ij&l Juai ^ JiVl Jp t JLii-l 

aJU -ba^ Ja jiij aJj^L 5U - J ‘ I -AJLJI y J^>LJl si* _^Tj 
: Ji* Liil Jk ^aJl ( _ s -UJui (£y l£D jjLJt Oj^ jtUlU 

<Jlj j^xA* - 4 laiLi^p ( a^ aL~L« t t^a^Jl ( -^l t ^ l aL II ( j£\ 

<Sj>- U-»j < yu^\ y\j\ Jl^>. cJ5Lu laSUj . <£x ~~ Jl ( j£\ U a_>- 

4 ca^r c^lj ji>- £ (vA^J' j') ^ Sjl* t JUaJI S>3l ^jw*J 

aiC jr\j JjSI t Ajl-b JU* aJIjJ ijy^aj O yiu»l ( ^lil c OjLiaJl sJUfc 

jjA X 1 *^ JiX" 4 iJliAj iillA t A>Ja^< iJji l ^j jl j£. A-L ijj* 

• ( ^"i • • • ‘ <J W ‘ ili^Jl tlibji) 5>.iUJl 

y 1^ « h« « iLiLaw. d)^J A>yU si-* Ol tiiJi 

• ( ' ° *\ y* >i' ) ( anatexie C-Jl> ) vi-i* C-Jl> 


_nrv_ 






waJ' 


ONiup ^ 

• L'Ua,^ J} juii i*>y i*-' yj t 4^ (►*-' err 5 ' 

A-iUi* y^\J C S/a)I oi*A J^>- t <jliLj ^ c fl^il 0 Jlfc 4 I^jJULCj 

J^j) i^rj^ j' : V*^‘ A' 

^_*|J— J^j jl Jpl ( •A- s -«Sj Jljl» _ji ) <^aSl jl t ( Olenus ji 

* * 

ijj/il y <■ Paradoxides ji <^1 ij^jill Jjj . ( Olenellus ji J~?-j) 

j»— ' Barrandc -UljL; <u_lA <e»e> aij \ A © Y j»UJ ^iLl^S'l jV t A 
4 oU,U» ^Jl cAt-y+£- JS~ 4-i ^ -j’ > ~ ‘ '“^ A <■*' j' J~^~3 * 

j^jJ! Jjifl _^a ( __pJ L^ajl c ,j^ -b-uJl (J -bo L*j A*Lij^"l ^ - 4 * 

• u^' <3> A 

‘b'b^ (J^ e-U jj 4 JfC Ol vi-Ui^ «^.]a;..j ^.^oll kfJLSi ^4 IfJUj 

J>j^' A • jJoL^j fcpicontinentales 4 j,Uy jisb. 4 i^_Jl 

Jy >Ui.j ^li V>j 4J^T .^i^) 4^JI 4 ^^' Ji-f 


— "ir^ — 



dJJj) Jit* ) iJjjjAl IjU< Jt£ i (jy&\ Prdcambrien 

) 4>j*j jj^j 0-2~ Vlt)! J l^Lll (Jj • ( 

UL>-ij c jli^l j* ^waj <^i l^lr' J^aj 4 ( 4 ^~>- j^wy 

JJl s-l^JNl 4J { J~~± ji £> ^\y *}\£ oLi-JaJl ai-A Oy^J} 1 

; ljJ)l\ J ~Jr\ :(^m^J*) ‘J^ 4 ) 

.(ut jC&hL**- 



T 


neritiques ijjjJl — I 

jiUJl Jy LSil <ui (^jyl^Jl L*j : j^IaLJ' — ' 

OjSsjj ( r r<> Jiw ) ajjUJ' i*S^I «Aa iiU- <jy t^ylll Ante-Cambrien 

y SjUp Oj-^j Jl^aji y . A*#! ji»uu ^ U;>i ur yd a^u 
<yjjl « yitjli *i«*" » j « C~*p'jL-* » y-b JaJp y lw» oUa-*^ 

OvLpll ^ ^ J I ■ ibip^ , Jji ^ 

y .; (Eophyton) oLlly VJU^ ^ ^->- y i-ilj* (^*1>JI 

— / " i 

^ (<^15^1 ) Paradoxides Q.^jOl )^>-^ 4jJ; ^ ene ^ us 

Ji J>- 1 * - ^ ^ j ^ ^ Olenus ^ 

o^jj Ua j^ry 03[ .(^j^LJl oJ^li jSLiJ ^Jl Dicytyonema Flabellifonne 
^LJl ^jaaU (J ( ) ^y^ j . /aa ll aJ*^ Oli jy>w? 

* AjJt^- Lj& \*yy> ^z)l^ 


. ( Y I • olw? Ipi 

* * 

J'j-o ty* ^-ijb^ — a-»- yj yjM’j J- 4 y'-**' v-iJli** 



f ih^\ S>L* Oleneilus j (Scolytus) 

3 (cr^J* 5 lT^ ) Arch*ocyathid*s oli 4 ^ ^ jj — 

jy ^)» JyJl ^bp ^ <ii> cV V^' W> (^h Paradoxides 


.^1 JJL3& 


£A ji c ^y*lS0l jXj bjjjl — ' 

ot£- jr j l*~ L^sU jy>^\ 

obj 4^JjJi bl-Jail jA')\ ^>-j3 U^-^3 

ajjI>“ ^*1^-* ^y^y ^1 ^2 * Jp J-Aj o ^ t 

^>1 d .^1 1 jkj 4jjy*l^Jl Q>Ij\><JL*iw> 11 dJ-A d^ 4 <— iJ^A} . 

SJb^Jtj <. c jLiil £^->j LibjwUSw*! Jb>- <j 

• JWj gH)3h c t vbid' 

tju JLib Ob- ^ : 4 jXJL^ ( T t * ) JbJl ^ O^oj 

r ^J j c ^^LSLaII Jy j-ib> c&y*b£M 

^ UJi j*£l Hicks ^ 

* * 

tJU f (^>rj^r i Oleneilus ji L^l! V%i* 

_, ij «jil ,- ~j c^iK'I ) Paradoxides jj c....~«^JIj J-.S-'J' 

. ( ) Olenus Ua t f Juj ^Ij « Lingules Ob oU»^ » 

< --^~ ■^•ji (, ( jr4)b c JWI 2>^Kj ^ Jb-Jl <_ilj 

. Olenus i-'—- ■■■* Lingules ol: ‘ *j*j^ 

. . • « £U*^ll #JUk (J iiU«j ^L«y 


SftivaJ' (./»*< V : — V 

^lyb-j t jyjw t 'jjSjj (J liUij t a t>j~a£-\ Jp ^jy*l^il v i jsf 


— It > — 



AA^ajjAj SJbJLi SjLp o*ifc . ( T 1 ^ ) 

tjj * 4** 3^***** ^ ^/* <33^ >s <3^** ci^ 

<jj^ i£jv* ^ li/b Lj jl! ob L.-^>»j JyLib oUU^u^ l l jlil £v*^»J 

Deville j Fumay jlj^b jtfi 3JL5 ^ S^a> Jjtf (^y*l^Jl 

. *bj~Jl Revin c. 

oi> JT <J (j;jv*\£}\ *yrj$ jwl jJ : LSjJjj c ^*4^ ^ — 

oy^+SA Jj* yy* 4J>w £* 4jl>wJl UjJ^ 4 J>kUl! 

- I .u*. 

Loch Emboli jS' j y ( 


* 4 M 


« v <6 ( 




'M 

dm 




14 WI 


J4-' 








^ j^W 

„ VVtM/d' X 


XW V , >J 

\. 4 > Wight <£$ 


nrrm ^^uv a ^ 

^ tfl*-** d) J* 

F=t >y»' r ^>* A gggj *** 


.XrfViftylN k«» — T i • j£*i 

. ( ) L**yLj (^jy»l^ii iiL-Jl <C>XaI 1 fi ^ 

aJ « JjSli J~?-jl\ » i d>\J^\ f JiJ : ijJ) M J-^l — i 

. LfL»^J) AjL»l;3 a*jI^ J|;jj i>3j*j£ "*i (J* 


— Mr — 



a (gjySjb AJ 4 _)JpU (j (£/** L^JI 

jj-> w» &jJaj (^JadWl ^JiNl J *>£ (j*y*** 0* € 

Ob c.«~ r i/*Jl£Jt J^w» ) Archaocyathus ob 

jj^^oj La JJU-Li y* dJjvj l )1 j-Ujj : Lsj^p^ — 


. Paradoxides 

£ 


V,,-.-.“.V^^ll £* jjL^iii ArchaeocyathidSs 

*lLS^ ^T" 

■ J=*p jW jI°j' 

• * :.-*. 

, * >- / ' 

, ' S} U-*.' j 


.^b 


sfi - “V 



. v^ N siw^ cy *-* 

jjliaJl Ula J^LisJ . jl^J c^l^Jl uiLis 5 "l :yu : oy&l — j 

jl t ( j^y^OAi\ yM*L*Jl |»-pU d->-J j^w? ctJJij t *-* 

J oULi*£jl J^JL> t Archaeocyathus oli a~~JS" <J* 

^jl^-^dll j\^Ji c ^JS[j ( SJdlil) ^y*il 

* * 

£A »i_>- j^-iwajj Protolenus <^i l yw> jf | IJ_J (C-^I^S} SjjJLu jy^>) 

Ob v~JfT jy*^. c ^jy^ dr*J 4 

iILlaj ‘(j-^ .J) (c^lTl) -*> ySja l;L c~~~ioj Archaeocyathides 

. iJUiil J^Ljuj oIjL>»i*w» Oj^ jjp^a 


AWaM j^J\—^r 

C ^ytbsJl £• t Jjb/l OLLU Aji Jfcs : JtfaWSn - 1 

. (TiT JSLi. ) iLL») iJL>«i-»^ 5)_^L~» SJipli <_j iJLJ^i-. UU^i 


— itr 



4 4^-jUJL JaJ c c <^U ^JaJl* y Ip* ^Joa* 

c c£j~*y ) >i oL* jy>w» c Laize jj ui>LL> 

* * 

//) OL-J^ y oLjLJ y *1^ C— jyw?j 


V^lognes 


,. && - ^ -- " 7 ' ^ 


j ^V — ”” 5*1^ ^ ~" ^ J fr*. <J 'l//~ vtf/e 

<^T^V V 32 **^ + ^ «*■ fa»r/// e 


3/“ + ^ ♦ + * 


+ / t ♦ 


J^ -L*j L* 


Sg<* 


Y+* + 4 






^ •* + + + 

4 ^ Ch«Wfo*n£y - 

, * ■ f-e'/nor'ejHj + 


7/;y^o ^ 

-'C. c - o«.j, <>> 


Vev.^hr' 


O'^V 


T + 


— * 

1+ 1 - ;i: ;i. . ,f 

' — -f tjy-r* s$rj' 


jj* 


i\ Vm .*..* — Y i Y j£-i» 


. ( y i r ) ^i)yj\ olUfc* (JL^uJi <i^>-j J-* 

y yu Ju£L- ju^ y 


\ ** 


zX 


' ( ^^tlSJJ JjL- ) jL- ^ALi 


t m ) o'C ojk <. £$\* VaW.V ^ v£j*N£^ * a»V^N )yi~a& ^V>*» Y 1 Y j£Li 

• ( r* • ^ u* ) ( <y»* y *U** ‘ i • 

3yy>- a*J' <j IAa (Obyi^-) oijU^JUw* J^t y-j yp 

. (yy^aiJi Archaecyathktes ^j) a^S" 5iJaj> <j t Ob^T 


“lit — 



J JjVt c-JSJ-l oJJj : L»jb^ _ o 

igjy*\£s\ . 4^rj (Jp JJljlj (( ^JLaJI 

</•***> C/ 4 ^- o* b^ Jj^' J ^ c^jj . ojL JLi Jl^ J« 

(J* k>^*“ J* C&y*^ dj£j t AjliJl 4.a i a. d l J_j t ^ Jl>- 

( i^tn V%‘ I j ^ ^ C~~i c£i ) £ ^ gy l3 oLWJlI 

• ( ^ -J a « « Oj^j <d--»- 

4JU«2JI l£tyl i£jj& — i 

'•^*j • kjDj' i>? ^ f <^jJ' jjjJi (^Ju^ji jail ■ «i^.- Laj 



. V& v *ya& \*/4r* -mj^ 


Jjh-* JlTj . Liitj Ol/dJl jsiS} t JJi 4»U- JT Jp. (^V.15CJI 

i^»U- <jyi ja £y< j^l (^U-J*) flJL-jy £a>- 

x^ilS^l! Vj . oU>-^J <^y*lS3l Jif ( Dikellocephalum y i ^»- U> 

‘ J*&> J*bA^> ^UiU ^ <. gi>Jl Vjis Ll # Ub Vi OUU 

(*-#> <jy V-U» ^ j>w» ^ S,U 

Cjli C..~..- ' lj d-A-1 jj»v^ l ^ J arf Ptychoparia j Olenoides C. j - 1 ,U 

. DikeOocephalns 

— Mo_ 



4?T\jr* jtajJ c ^ill 4i)ai» <j 4 S-^' <Jj 

V vi^Aill J*lj]aJl Ji^j tW 1 
JS^Jl (J>i <— 4 <i*'-~^ ^feU>* 4 j>-\ tiU^j iil^ . 

^j_Jll c (^y*L^Ji D^j UajI 4 ( jS»'^b'^l 4 ijfo 

. 4-^-jL-L 4J>WI lij ^feT 4 iS^U-wJl -bJjJlj 

^ J*- <* -U&I jjaIjN Sjijsf V- j* t&y*^' Ift^-Jj 

£ * 
jjSsjj 1 5jajdi?t 4j>w» jij J^S" <uS3j 4 Substratum aJJLpIS Jji LpU? t 

<1)1 0i[ t ^iU JS^ c^r^* di-A l?J ObUu ^l b L^- 

J-nAAj ^1 ^ jLiL' ) 4*4** ^ t V* 

i£jj> LS3| J*A>- 4 L +4^* J j* ^JaJiaVl 

. Jpfy Ja^fl 


-in- 



<Jl — 5l±3l a\\ 



cALp ^ 


0^^*^ ^jA Silurcs <+-'** I 0^" ■*■**■ * b*~*** i I *XaJ 

t C-«^: 3^^ (^y*l^Jl <jy ^J-s^Liil jl jS* . ^-iJLaJI jUtll 

• ^!? ^>lll (3 c£/y*^^Jl L*-**— *—■««■*») I l*Xi>j 

c c# £*J f ^ (€■** L?'>*“ <^l>- or* ^La 

oli C ^y t J l jj — ^ £• L — H £ jj — LJI Jl I — JU 4 — Jp j — as It 
— II Jp ilL^j La ^silj tDictyonema Flabelli forme 

3* jlJajj . ^y*l^JI j l g.La.».* j iijyw jjP (Euloma, Niobe, Ceratopyge) 
J Tremadoc 5 jlL JJ JL-J ) ^-1 LL>.f aJLoNI olUaJl ©i* 

• Lwy <J (^j^-~-Jt oJpU ^ (J^ 

aAmmLJI 3Li«jI 4 > l-A^- jlLJkl OjJ^j 3p^t Jii-I 01 jy& 

' JP 3jLp oil 3jJL)I^I >UI JjZi \j£l*j . aJLjl)I ijjj\ jr 3 iJjaJl^Jl 
(^>>^) ja iiiji! 3^i^' 5Jpli Ol J t Jui liS^Aj 


— mv_ 



olii> ,\j^\ £ U 4j£l, . jAl ^ F^Pin ^ 

4 _j^»Jt oL?U^J,l jliL. J 4 (Dawontonien g^jdjb JjU? ) L)Uil 
AjaJbsM SJjP^Ul Gigantostrac 6 s \^uJ^ 23I jxpl^^ail o|^i ^^aiy 4 
(5 ^_>-l Oi;LjXpl <J} ol^L li-A 4 ^ 4 

. 4 oliLWI d Jub ^iu^; J1 4 hA vW> 

J ol ^^Ld) . 0^/1 ( _ s »- v oJ^4 (^' ..ri 9 "^' <L' js* • V 

O^iS" O^ls Lit* AjjlpjJt ^liififl oUis- jt^ ‘ '-"’LjL (^^1—-J' 

l,b* t T6tracoralliaires oLL^I) Graptolithes c-Jjs»|/J' <^t oUk^l 

dUi cJS" Ob/; ) oLyVl a Lit; Nautiles Jjy)l Jfyi dJJLT J» 
dbr'^l J-fj)|) metamorphoses O^L*i-<l Ob ot^JbLl) t (*.».i:.~« 

. Gigantostrace j (ip^oit ille'Ml L-~* ) 

* * . * 

f!** 4 4>* p"*J V~> ) <>.ApU)I cj 

* # 

i-—j ) <^.ulj)*Jl j $, )oj 4^231 ^_jj c ip^ull c— • > y r y ^""*-‘‘‘ l 

£• ( ) (^-^' >^' f ‘ ( j 9 ^' s .Ar^ Jl 

Jp Ujj-b JaljiaJl a La . J>-jS/l Ol^Mii) oLU‘ ii-U3l 

: JU3I &j £ CjjS\ j6\j 1 2JUI JjjLLsII <yyi\ oL-~iJl 

(CJiJl y'Nl iJ-l JJ A^y~£- jj- ijj^aj Jy*z Ojijb ^ I L~>- Jjsijb 

_) LajoII .'Sb-Nl JJ1)I J^>-j ^ jA* y c.. . .‘ ») 

. ( Gigantostracfe 


— It A — 



Oj^aSj oli jj > wy C- — w> ) Wenloklen ij 

* 

. ( oUUw-iL A-Jcll Dudley J, y jy^u Cardiola intemipta j 

<j>w* 4 oLja>- oli C. ■>■«;.* ) ( Llandovery IcJLij ) Valentien 

• ( 4 4^U)1 ^jJ jy }\ 

• ( Jad*" ^ t- 5, ) ( '-r J -V 1 • ^J 5 !^ W**} ) 

* 

. ( Orthis Actonioe oli do- ) ( ^ . v . 

4 Calymfenes 4 y>yaj&\ JU^U (J J 6 ' ) ( JJ^AJ \j:o>j ) 

■ ( cj ^jl> ) OL-L>- Oli C— fi us 

«* * * 

. ( Trinucleus j OL b_>- ob ) ( Arenig IcJij ) 


j Ealoma i Dktyonema jj 


* > *■ * 


O) ( iJjiUy Lcoij) 


Niobe 


4 ^' t h# 


SJlkijJI j>l _ i 


1 4 ^y^**«*J y a «-\jwLdJl 4 / 1 JLa! 

. <1 ^Jl S Jj JjJl oL*^«AJt I^Jb 4 (jJlLoj SjjSJlil 

oJ> 3* C— ^s*l Ji Jl ^ cM ti* 

. jfctdl 

V>M J1 JUJLJI ^ 4AJU1 i*>!l 1*3 oliLtioVi 

tj 4*iS^\ 4 OL*/*^ JL>- *U^jIa *(\i* ) 


— It fi \_ 



5 ,jiA JJ cCJS' lf\ vilii l /*+j ti-yjjl&l 

. ( ijyJLJl^il o ybL I j\ JJUsUl ) 


hs*L*M : ai-» <J i—Jj (j 3 ^* £{>' iJliAj 

# 

ajJ-I a^*-wJI <. oLpIO oli y ollt £• oLJajLl oli *byJt 

olj^ (Jit 4 ;>U> ) Ajfc^Jt t fl jUU } Jai y LiJJ V^/l 4-ji^-jUl 

V*yj ^ j' ^Lr^ 1 U>*jj C (0^ Jj*- ^ 

. oj^aij yy<aiJI oLJ^ Oli 


*jj '^ ', 4j)|y* O^kj-j * ^ «■>**>■ aaIi^I o*Xa 

^.ku.J . JyJ' jU-iJl yi ^yJl cyykl y (^t * oUl^l 

5JL*JL*Jl oliLk ^y ^Jo->*—£ jAA *. il (Jj&\ (*-$* 

. AjyJl&l 


^P oLjaiM oli C- .«««,. tJl^ < j£sJ L a J l yk*^l Ik* (3^ 

oL*cajy c r >y>- <jj (^i * * * Syb ^ 

y)lj i AjyJl^JI SyJO jj£- cU J_>- ^ i£Aj Ua OK^ OiJ ciuy^ W**yl 


. (j ytJl c-ysM y£ LIS" otyj oli ^waJ 

AjJjJI Aik- £& CJS" t 5Ui y cyyJO <Jl \ dl^Nl U-* <Jj 

y^ aJjJLJI^JI 3 yi*l ^jP JjclJ L-Lp aJj\jT Aja>-^k j yj . 4 j;L!1 

<OuL^U iyyJM <y gk”*^ ^y A-jN gb“*^ jL-^tJl 

1 Lc J 51 o*> L^JtJ a-j^jOI oLy jJl ObSl* Southern Uplands 

JL>- *l;jL y I«.Jj tk>-U y!i (y^j) *-k~L. y>- jl jyw>) 

U-.lU sM ^LaJ A^Jk-LJi Plates-Formes oU^k^J' Jy jUi^Nb cOL^ly 

.JUaJI 



I Aib- _ ^ 

( AijaUl UbJL^tf) 

j urur jtd 5ji>-L. Oj& t ^ vli t u ou»wJi j/jj 

. ( T T © j£* ) ( UA» ) ja ij *ik^ 

g^L~>< £* *— *^bil ^ a-* 4 l3j 

? c . 

V-iS} ^ liJy. a4*~* J _^sjj . ns* AjjS la* L-» 

<, Jbj^Jl ^y*r J ( Cystktes oti a-~~ 1S" j Orthoceres uli ) 

* 

o>«-Jl oJut JLij . UilSL- J (cJji<y ) ol. l a ■>- oli A;- -- ; -* 

Ijil ( 1 " j l .,la» - oli oJbJL* Oliliaj ) (_£_UlyJI (J^>- <_} ^ 

j l»l . jsO*i\ liJJi ■X> ; y^S\ <^j (a^*»-M) J>bbl C~>-b-l 

( j JU-1 ill-iS} 4 j*.: J <U*aJ\iU A j-J^ Jl j_px«a!l d)V 4 (J*» 4 Ljyu-I 

lift ^ O^fi- ^Ij A-ji^l jjrf-i £-V cOiLy. 5^ 

. «"1 JeUaJl 


yu-sJi b jjj' J >^--r 

yi.) oiw*y iski-y jjbJuiL-'ifi Jl4-' £• ,y < -^by 

4 AJk*i*.lj |JL>- a£jT“ Ol«LiU> (J l^- 1 -^ c£j > 4-~^ b~>- ( 

AJb&l tLiji (j aJj) ^) g^- (>*J i oLiib* 

( b»>!xj J4^ J*iil )(£!••• 4 4 1 VWrJ' 

. L-i Jjlc>i ^w>*j i^Lc' UjjAj dj£s 

( ^jsN ) — * 

L»y {j* Jba»i sJ^bj bs* Oj 






JUl Ap L* kJ**jz* <J4^“ & 4 

• *-r^/*k Aip^ t ^ jl? j 4 


l)j-^^ a-** <£r^L-^ <J1 JULjNI I * 

Arenig jjU* tJLy . Niobe j Euloma c, - . ^ aSU aJ ^j^lc^Jl 

ub * r— ^ Bilobites j Lingules 4^3 (T \i-i jj-^-^ 

olJLJip) gateaux <j[jJUl u^Lr^ C-waJl ^JIaJI c. .» r ~ l bj Calymfcnes 

. ( Megalaspis j Niobe j 4i*>U*jl oLj^j ob nodules 


oUlilt 

•* 

Ob a_ 


Ob oLjaP- Ob O-^ * ^ J^pw* 

* * I - 

j C — I^>-1 ir</' • Caradoc j Llandeilo Jic CystidSs 

OlA— JL *j 4 ^^/t ^ya*j J 4 oLja>- 


. Cardiola intemiptaz 


oyiil oOjIU) ^ ^Ja-^Jt Aal a .Jkl <j 4 IXj ! 

i j0j*saA il uLJ^i aS^I^JI a aA ( Meseta 

(c^JUi^p) Cardiola j Orthocfcres ob oIaJipj oUa> 

o A» Jlc* 4 O^LUl aa]oxa ) dAb ^--^Ut cilj • ( • -* 4 • £ ) 

£AJ ^ JpVI ^Ji^l J jut aJUaS} . ittlc o^j ci^Uai (J^rt^ 

a ^ \ 

^jJ j^B" ) AAJaS^ 4 ^y»B^ <L**^LJVl A..»*.» AJ t 

oLk^ c^i «A~ ^ ft k^b jjp oj^aj 

. 4^ AlLjiJt 


A>1 aJL*II j \ 4*-uaj jL^kb 4^t^wJt ^ <L-lUt oL>i-JI tAJj 


^U»j ^ T ^ *1^— Jl ^ iiU-l \jdy <A>- <1^ ( ^ ) 

• ^ ^ j Jyb ^ 4 tAy ‘ WWjJ J oU4J^ ^ JaP Jp 

. Sandstone j i-Ayilb gris jl ^ ( X ) 


_no>r _ 



Calymene, Asaphus, ) Jl Jp L* 4 

. ( . . . Trineuclus, illaenus, Acidaspis 

-y — j 4 cJ*>L*Ij J $ dwU*j 43 Lw* ^Jpj dJJi 

^ diJi, c J ( W.^ JUJ^ ol> £. , LjU-y ^ 

oli CX-J t^OiLyJI Jiua4 Op- (j i^j[p^ai\ (^1) j£\ 

. A y jjsll A«Jl^ * ~ jL U 4-1 

0^' ^J* ‘^Ws^* jU- t<Jys^-M i_ — Li <, 

ij (jJ— a»<NI <-«■»■ ) <!->• jJp t Sjj I. 7 U <£jIj_>«_aII 

j_pw» l$iy Oi^j 4 l7,lpjl ilJ- SftJaj ^rpc; Ujj 

. AjJjJjjP olla> c.< ««*« A 


* c 


Ja--JN kjjj' — » 

^ SJU-iJl Ujjjl y«JU J-AaJ ^1 iijail jJOij 

• W*s*jy • oyoJi. j > jciUdl 4 ^11 


* • * 

• JAj' <£> y*** 4 W : yi«4H — ' 

oliUw.il Aji jJjj j^jJI %jA jjl Ijlj May <^U ^ii 

Jic ^sJlj ((ja ^ja II oLft\J cLingules aJIj*»- i-jjji jljT jl Bilobites) 
S>‘ Jp U >i . <£*,1501 LpU» «JU ii-i-1 o^Jj 4 Arenig 

Oli Angers A^iT j LjJUUjji JUJU- Oljtt JU f 

4 AjJ*j ^s!l . Llandeilo £-* J^Uc7 ^i!lj Calymene 

4 ^3'j^h vl^-t dJ-b Conulaires jS d~>- Jlj?^ ^b 

*£« Jl 4^ . ib^b^" ^-4* t3ji 4 gull 

(amp^iites C-J^T) oLU^ ^ £ ^Jb ^iJl, 

. Orthocfcres j Cardlola oli oLjip Jp 4 wJi dlf I J 4 


— *\or — 



bi&~* (j* 


>ly5Lw» *yry. <Jf~\ a* 

~» ) (*y> — jty Cj£\j>. *Aij • *»p2* ol^x 

. ( T t O ) 5jjIj -*i <Jp • i W 



o/j ^JJI gy^L-JI, 0- 5>* W U : 

^ if^r jp «A?p 1*1 k* ^ ^ 

OLJ^jj OL)a>- ) Ol)b o ..«» l ' P*~ gj’*'^" 0*1 ' — 0*1 

•j> olJL>- c. - - ; . t Jp Jp t ^xLyJI W . (, 

' w \. 

...K ( ^_y Orthocfcres j Cardiolcs ob *-■■■,. l’T oi 

oLo^i iy**v 

. ( Jsf^' oL-«t j t Jsr^' C»}^»i t 



• (W ■ 4 Vi^' VJ^'jJ 1 ' «i** 'M— T t® 


0* N >*jSV) *%A "4\>wr — T 


JUwaJl Jp s-«i» j"^i Jp £_j/ ^ 

. y -»«H liA ^rJLaJl 1/cU J-ifi’l Silpj L» JaAa£ O' J* 4 ‘ i l)'j* 4-' 

^sJl ©jlaU talJLnl e-iijj t ^laJilgjl Jltf* 5jli 

ojUll oJLa c.wayJ -iij 4 4 j \ >% l **><* Ij^l ^wsl iJjSl c (^ blwyj 


— lot _ 



clLiJaJ \ j \ j + s ^.\ C-lSLi . oULiis J*ij L£,-U 

. JpSii 

yu^ji is^i ^ ^ui jm otr t 5 >uji 9 jla ^ ju-ui jij 

i/H> <W J *** 4 £•*»* iSy&\ -mV ^ Cx>~ 4 ^ 

Jli 4 ijLii UULI iJUjtJl <Ju cjIT ^JUJj 

On s— ji~* jfe ti^Aj -Vjj ^ 1 iL-JLJI $ ( JdLUVl 

WlA)' ^J-V" Oiy 1 #-U>*J.I OlJ^Jl Ja—jj bilS’Tj 4 0\)ji oLJl (_ fjji~* 

.iJUJtJI 

M 


jjjJl c^jS^lt Ja^iLl ^>*J| <*Jj* 4 ^j^Jl <^>^1 ywil ul 

^ kj-A* OlT Jii 4 4~-jJI <u* CJK" c^Jl)^ 4 ^lill 

4-^' S X*“ cy*>l Cr 4 ^ a-*^ L—’Sj i JaW* ^ SjU* 



• 5jU 2yrj Ul 

<-? J ^juJ 1 &>*^ 

Uo* *-M>d JS" (Tin j£jy m JSL^) vyjt£ji 

4^bj! 4 gS A ^ > tJ l -ds£)lj 4 jjOjNIj 4V^.^I 3JLJLJ1} *t±u*b) 


• W*j* JJ^J 

cil v -’°^ ^ ^ J adU Vl Jlc* Sjli <*i) CJK^ ol^Jb JjJj IJ \£jbj 

• J^ <Si ^1 iLJLJl tiJLL^ jl^»- 


loo 






JujjAjJAS 

ajA* cAiu p — ^ 


'-r'j* ‘ ,j^ ^_^«jjJl j**»l ji»cu»l -Lil 

.l/L&l 



UyAV ^\_TU j£i 


loy_ 



jli 4 ( ) A^^y^yJUi ^iaJl W 

c 

^^aijl oLJ^Aj c^);j . Gigantostrac6es oLyUJt} APjJd! iiLr'Vl ^*ap y* 
oLJj^Nl ©Lil Cyiuil J\p- j cNautfloid^s oLyjU-l Oli dJlSASj c ^LuJ 
^ iULs^l ^Ip^JI Oti olAJl Jfljl O^Jpj . (Goniatites j Clymenie) 

oU'LJl ^JLil L^l ^ oJiaj (Psilophytales) ^ i>Jt!l 


4 ^bJLSL-N( Ott ( \ 1 1 vlrM“' jiaJ' 

UdlaJi L Uj>*iL* O^lt *Ai 4 AjjjJlSsJl ol*ty!Vt £**y 4^-Ui 

Thetys Lr y 5 J y^) ysi JyJi Ja— yll y* Jl ^iU* C^>wy If 4 JU-tJl 

. ( M6sog6e 


Jp cJ^Lijj L^jj ^ 



lyd£jl ui^L^aj J^Lio ybj c K 4Jff*X5j1 j I 

OolyU IJilu l*wy 0*^ jjiJJi ^^JaJUl yrl JSyj i-JL-iJl 

O^J l)I u^r-j IJU Jpj . <4^Jl Jlc^ S;li <y* 

. 1 Jbr Aicw-IjJI AaJajdl oJ L» <j cJLL£ Ay^Uilj aJI yJU ^UyVl 

oJ> 4^J ( U-Jji 3j^ J^ - ) tji^j <J Jjj$ <j^ijijJl j^oj 


: l^Jj\ jil^aJl j-iLc ^LSt f <ukil 


jA« 


( Spirifer Verneuilli ji Famcnnc 




Orthls Striatule 4 Atrypa reticularis ji Frasnes ^Jl 



. ( Gephyroceras intumescens 




j Stringocepbelus Burtini c^l sry Jt- y t Givet ^ =e4r^ 

. ( Uncites gryphus 


_loA_ 



4 Calceola Sandaline J ojIj Couvin &tl 

. ( Spirifer Cultrijugatus 

jUn 

. ( Athyris undata 0>- 4 Coblence 

. ( jLi G&iinne C .^ ; ^ ) 



AjjUJl jl _ I 


frUtu-b c ^2 j { ^A\ iiUdt d J-A j <u-*a 3 

O^o ^l£L> IJj>- db* - ig)\j?*+0 jt ci^ 4 4 

Jif ^ c ajjJlJI^JI oWJyJVl jo SyLuw* oik ^dl tiiUAl dJ>j . Liil 

# i^\jl ^ 


OlLl? (£j\*i\ aO <jA pij 

Ol^ai/ Ol^j Ob U^JI ^ ULJ1 cH^ ^ 

^ £ 
Gigantostrac^s oLj/*l|^ 5_<^Jii! ille'Vl oli 4_JjP*>UI oU-JaJ( a-* 

*_J LJU- olajall ^ yjt\ IJuk Jp (jUajj . 4~*JaA)l JS”LA' Oli OULJj) 

. ^yjjJJ ^L-lT joJ j'j Downtonien Jjsijb 

J^U- Jp l^Uli&l J*l j^i >\jJ-\ irJuiJI £J-» W 

4 ( T t Y ) Oj-ii J Lsfj 4 JUJI <3^ vy* - ‘ '-^>1 

.M ... IJLki 0 -U- J dAJJtf} -AJ^Ut Ail^j Lowlands ai*^j 

olij^* jtS^I t l>L»-t ( jJI 4 oliLi-^jVl a-iA JS* c. ««-«jj 

^)ajy 0^ (^jJ^ 4jC«A^ ^P 4-£*^b JjJ—* ^Lm 3I ^ OlS*" fi-U^P 


_lo^_ 



( OjDl dJbJLJtJI ( J *l\a J i\ jj>^ai\ oJIa . a>u«J SjlS 

^ 0 * 
oLJjU i u l.4y j Uib iif c mauve jt *1 

V J-Wl Oj^ej • ( <£?*«* 4 (J*^- ) <j* b}b- obj^J £• 

: jiii* Jai jaj Ijj;- U>y t <u» oJbi ^JUl Ot If t vlb!l <J* Ubas* 

^ a , * ljb Ganolde ol — *a$j * >%}>*** illr*! t Gigantostracds cA-^jts- 

* 

J1 bJU- tvy4-' «bil ajCJlSJI t\j*J-\ b-J-l Jp^ij . Holophtychins 

ii-A-1 lb* jLipI (_^J o 'i./ji l « Sa Jf cotf Jkij . jJI 

Sjtf J> o— o& oi u vi bUj o^jt^r (TjuJi y-Vi 

vVi J* S » * -» OS' t ^.oJl iil>- J* ^-lj 

(J* b-JU J^-b. ) UjaJ Jv Ijy^M iiJadbj JUJI 1% tj V^jLt I xijil 

*j* dj&j . ( ^£jl ^ v>iJ' v>J-l *ibU ) ^Vl ^ 

V^ 1 ^ btj» J* VrvJl bM-' ij 5 ^' bs* (/!' ‘ 

• i on t>*b^* b»UV 



CJ-I jlyul^JI £>jJI *i» ( jJ-V*-) ^\Jr ^>A» — YiY j£i 

. icoil c.i^J-1 


<a$ kx^)l Ujjjl j Jo^cJl ikisiM <C9umJ1 Oli UkJLI v 

4 b'jJ c*-" IT 4 ( ^*b-«jP ) ijJ-ii) <ilaO« ^yA vlJUj : — t 

(^UaJl JaJs/I ^y*aJU . ( r i A j£i) ^vr-bJ' — ^yiJI (^Jdl 

W (g^ity.) iShr^jJ b->- ^4 biJJ^j b^Ua>- <1 )^Xj transgressif 

(brsr»* Obl^dl) <^illl ^ j~Jr\ Jijjj . *_JUJI Jp LuV i JpVl 



SJLJLJl ^ lj*S SjLp OiJ . Jy yba 

J^>“ cj C— >Kj • Olfri^lJNi l |X ,i. A .J. 7 

J> 4jUt UUill olO^Jl D^j (TOijt y^i\ siM 5jU ^ o^JUl iiUJJ 

. jL-iJl ol£U <— jyJ^\ {j* Sj-S^Jl oJUb 

AjcLS" jXo <Sj&\ IJUjjJI SJb£lJ 4 juIj 4aU;U oJjb cJB" lij 

^ j^y • *4-^1 j^>«-haH Ja-^y ^Jaj J^* <3^*^ iX*U qa 

j^cs* i <^^4“! JUjJI t <Jliil <Ajjiai\ l .»^> IfU ^jijjJl 
ijj — «j A lj 4-JLLJl j-^jsJ ki^>- Brabant DL>I ^ <^Jl£ ^jii . 

JU-I viUiSj . OU^it OU-^t l> Jpbhj iau-jVl DU c ant&tevonien 

^cja^ . ( T £ ^ JSL- ^ j^*U o *~* ^ c--yi4“l (3 

iijai* jl oliil ^ iijadl dJL* J^aij Charriage ja jsS 



7tA J^Ji 

jl Ja^l ^^oJU JUjJI ^ <~Jj Jpj»i 


_*n> — 




pjapb/t 4 <**j Oli . 4 -jjL>- ^Jp 

^jA la I y 4 L-L-l 4 jiJy* 4 A-jjuJaJl Aija;ll oJlfc 

* „ ,i f ^ * 

L*jL <*£• (^jL*- Jjy*» ) f-Ail jy>w* ^ boutonnieres ol^yJl 

. ^JyLw- 4 OjJjy* 4 jyL>- 4 4 a'q^S"" 9 ^yw? 

UUi* JpjHij OLo ^*il SiU-l ^ l*x>- La\j jj£jj ii* 

< 3 y j — iUsli G 4 dinien IJL-j Liaj : j^U ^ J^s> Jp LjuU; 

»* ~ . 
^yy • Haybes 4_~>U jyST,l ^Ja.jJLl F£pin ^/wsy ccg^lSul 

oU-a.^ ji Oignies ^ 4 Mondrepuis 

• <A y*^ y 4 oylli Placodermes jJULl 

£• Montigny 4 Anor jj Jl U* iJUj 

(J-sr^l Oi^aiy ^jp y&k J l ottUe^-Ab |JI>- 4 ~P C->UL- 

Jji* ^ <JlJ f (Siegenien jt J-jL-I ) 

^jpl ) olil>cu-lb JbJLiJl Hierges ^ ilijj^p l^lj 4 Vireux 

c 

. ( Emsien jl 

/w» ) 4 -~iS^ oL-JLp *> — " • ■ ^ ^ EiKlien jCsqy 

.(OUjT 


JLft* 


jLji y^>-. 


jy^ J>r~' 


fi/mae 

ire^ff 

m 


G/Vtt Dtnint 
O' 0„ H 


Z. a* Cor dr ox. 


• ''. - V' 


.'>:> >c * °"{ 9"' ' 


Tjrrrrf/l 

/// ij.JL 




il»////, 



ffyisA v^jr A j — ym 

• ( H t D . -U-*jl ! D . l 4 ^ ) jA 

<_rf^' Civet a -iS~ jj->^&. Givitlin ^SjflJ^' 

• Js- 4 -' 


_ mr — 



Frasne jy - swy C . ,.*...* ^e- <. ^ 

(Jlj f t OUU»S-Al jviS' ^-JS' Ap £• a. — 

( f c 

C--— * ) (Gephyroceras intnmescens) oLJ^/l oL-^t I*-* 

. ( Matagne 

. Famenne La ^L*UJl 

. AaU^ jLf J Aj^iSI iu^Jl J i*U ol^j ilUAj 

oUiJy* aLS" ^ ^r>y^r^ (Ji Aijsuil ^ 1*^*} 

c jU-tJl .IfL Li c LiS" jl>w2j d) i dyj!~* 

oliL- _Aj t Fooz jy C~s-«L-j) Us-by b ^^ijjJl ‘ l _r^'*^ 

t • ^ *\ j" j jjjJujS' O- t H a**xJ\j * i.t.^ 1 Brunot yyj. 

tOll^ wiOst iib- -Up J-iiVl e? c/y“ 5 j~ 

. ( SJpUJI £• <^~a- 4-L> Li ‘■^-s 9 - 


j^iJl #Uil j iJL^JI jJxi : <ULa^ *ls£)l — <— > 

Sx-lji Jljj jLiiVl jjiS” ( tjjS » t Cij^i t *s»Vy^ 4 tt «« M B < lM <b£Jli 

Jy~ (j i blc •-jjj*-* fit- <■ ‘ d'ji ^ • ***^*1 

Siegenien Lp^* a» ->x. 5. 7 j*_y jLi^Nl £--lj 0j£> 

t oUUxi— IL jujloJI tSiegen l y^> d->-j C.,.... i » 1 ) «-A*LiSl ^ 

J Emsien ‘ ( ^Lr«y* C— ~ij 

J*>U 4 _x*UaJ >1 C y -i-L* J lij 'ijk . ( ' ) (AO->^ i »Uj 

J L— - 'blj *~J&\ C-iyJi 

Hesse ^...o yuL* ^ >_...< O. .~..tJ' cA . Lis OJK - \e-< 1 Eifel (J^dl ^y- 4 
Ja^l oL*>t jj ( Tentaculites oL l. il ) ( aLxP kr^) olyv»p ^ 


( JJUJI i»v'i < _ 7 -JLSLD o»U) 1 _ r lS'b*j ^ .. J . — > jO>- c ..-•■» j*- ijLp L* il'jjji) 1 »a* OjSs< ( \ ) 

. tSiyr U'y j£i Jf- Jaii ^Uu-It ^ilji!! ]Xi O-P 


_nnr_ 



c J JU- JT ^Pj ( Goniatites J ajJlLaJ ColSUaJ ) 

J+Z ~ j vlr 5 ^' *^P * JlJjQj*. JUjJI 

. ( Lenne jJ C- ■Miywt^ ^ A oMdOlM^ t ! ^ 1 Jj5a> j ) 4-w*Uai“i 

Gephyroceras j coJLU; oLilUi J-£Lu 4_*^ Goniatites o..,,JlJjP oli 
^jp <, li^p jtsi Jlji V ^Jlll c Famennien ^JL«U)I . ( intunescens 

{ ^ij t ( Cheiloceras fy) C~jUjP Ostracodes bjTljS—l c -_*- 
(JpVIj Ja— jVI jjijjJI jt cJwaJj . Clym6nies oB hjji <ui i__JT jy+~*> 

IT ‘ J-* jlSy '-*^ > J* J^bll o-i-*> j 

* * * 

(L*-*jy jjl*) ^JUj' j* J^Jl l3 

• J^LlI c3 cM 5 Jj* O' Jr- jJt 

y£- jy» U ,_/y- jJlc <LiUdl #Ju» Jic : Boulonnais <uJ^]jj jj- 

'Oa j 0*{ aijC’ i Oil c Jl—iJl 

i c/V*" ^ t 'ts* jjAJjJ' Oj^y . 4-~»liijTJl OlLjaJl C-£ «U^Vl 
u ~&j j^~~i) Caffiers 4-JIT 0 a t ^> J *i\A j^J-U UlJ) J^T jJj LU-L. 

• i-lsL' 4i>i^Jl <«jj| J Blacourt j_jT% 

Jp OVjJLij JlW <-? J“*^' jjdi-^l '**“• : Ub^ i 

J*T1 ^ ^-lilll oli Olywll ^ Ut .(Xir j£i) ,y»>^ajl-' 

j I.U Lit* i Angers <J-\ yH, j IjlJ » y)\ 01 jJ- IoTaj t 0L»$/l 

j-*** <J Ij-s^ i-JLJl Oj-^jj IJla . AjJjVU Ancenis 

Jl£ (^iJlj (jji-^J) Plougastel Ji-UjL C-ijjjl^T UJ^. O^yli _ Jli^ 

jjpi+fi ^ i 4,...-.JjjTJI ^J^Jl jji^p (wjbJb 4 iy jly t J-4-1 

ji C. — ) ^_^..<laJl Lfc--» t ijjAj -ill 4 -aj 4jUl>w— ,T 

Nehou J jj^.aJl 01 Jl Sjli-Vl .(c-Jl 0>j Cypridines 


-VU_ 



4 Jr** <J (J^ c£>-* J^Ad ^ 


^ °Xr^ V- 


Jxij XixJt ja jJj Jp j-LJ ^l^Jl ^jijJlil IJL* <vai jU IJiSCaj 

• d W^ jL-iJl f <^j}\ j >% Jl ^y^y 


(^jaU j'^JjJ' yul») 


<L*wJl ji 


f J* * ^L?4 c vJS" jl V— £»*- ^j 

. OULjaJl £* I aJU- Jj (<U^yjA Si-~L.) 

‘ JLr** - <— c3j cM"' (Jp -Wl \S> (— iiLiiy 

(/" jklill JS} tt-y^-b tAJpiJl cJNl Jbt-j i^yllj 4 Vi&Jl JWj 

UliiOP ^1 Ol«-<aJl JT Sikdl a-ifc J^Ui i 

jyw» Uix jl- (f ( ) ^jojt, £J4 of ^L-Vt JU«i . JJi JJ 

fl 11 Ol olj Ulll i Jl^ A _ -l<r 



(^uyl-L iii-lll Ufl-jJl S-«i^Jl Jji^ai\ i^w. LUj .(Js4s| — ) 

Oli . ( O-JUjP- Oli Bissous j-l-i S— i ^ *Uy i_>-Ji5' jyw> ) 
A_Jlj_jJ) a^-a^JJ aJjU ^... ^a .T ^Jl <CiU>wo 

xpj tC—ilJjP <jy- |wa*V ^sl|j — yy) amygdalaires 

. JpVI < JyUU aJiUJl Clymdnies ottUs_ t Uli JuiJ! 


aL—ll yUsJill ayjll £ ^>.oJl lJu ^ ; £jaJl Jbf — O 
Jj^l (jj • i/j cAi/ <^!> ^ 4 g*“ V > AjiUjijJl A-jjijjJI 


Marbres-gariottw cUa^ £* £- y4 _ y-f yy. ykj ( 1 ) 

. i-^LJl Dinant i^,JU JJ ( Y ) 


— *no_ 



Pyroclastique g;jU ^ s— cr 4 
. Jau- jNt oUU^-j: Jj-4 ^br y j+y <Jp c Schirmeck dX*jy$> } 

fjj Ja— ljl) Mis6ta tajAl <j I cJjaII — -*T 

c c c 

^ -~ ~ ~ $> j* ( J-a— ' ijyi * ) c r'^' 4 t* s — *j ift*- 

4....»l.'xJl -p^jl ^ CjLJ^J l£3 iJl )Jj& <> — I fT OL*.Ap (£3 

* 

j j ifj . ( Stromatopores j oLJj* cj vL^jJl 

*■ *" - Ju>j i Z*>\~**\ j 4jL«<*j*JI A^wwwm^JI t 

.UkU 


ijip IpitSj c { jJlST^» j c O^LJM aJL^ 

u~ir Sfj i^ jju^v Jy t i^jyi _ jJyi ^ljji 

• — </-!> 

*Jl»- & ‘ cr^' cj ‘ £* ‘ (^“i' 5 (J®’ J*~j 

£> ajjSj+^S 

• |^vaJt ( j~i&l\ <j j^li ^y>- 4J»P (^Jjl 

t)l UJLp oUb^i^i! ^Jp ^l>-j tS*^ ^Jp </!> 

(j i-^P c Uajl Uaj tOjiJl 4-JU-*iJl cl j>^ai\ 

(J)l? ^^*aaJI oLj^J d~>- ^p ®>bp t <L)t-*jJl 

# f * 

Ay>< M MO ^ C ^4 ^ S, -|“j‘ -**J AamJ5^ 

. 5y»jJ( ^Jt ^bj Clym^nies j c^LJ^p 

Jl J>w Jp Jl;jVl jLsr jt*y 

. Plateforme IL^Jl owk-JU i-^>U- j»w 

C <L^9«^dil (Jl«^t ^ 1(5* AaLJLj jjl (1)1* (_j 1*1 

<1)1 (Jp oU-iyJl JjJj . js~\ i*U- jupj 1 jSju.U\ J--*)LJl 

tf) v!^' til <4r^' a 4 t)^' 


_rn_ 



JpS/I ^>.0 Jl JLjJI ^ jAj, JUjJI 

(C^ i*J-l Jp >y .<**-*- ^ ti^SH jr t ^=* <^JUl 

£* t oUj^I ^Ja ill ^ fl JU-JtJ (Sj ^ il SjIaII iiU- Jjp <J^aJl 

• ( dJ-t 5jli ) Ljjjt ^ L > \/js ip>JL» ilbH ^ oLiw>-j 


_nnv — 




Anthracolithlques ^ 

CjMup ^ 

< 0 -^. 4 S-bXi o U-^ ll jJ-J 

* * . 

jW *»' (*— 1 >' *Wj • jj ji-i* (*-> J-0*i *' Or* 0>*i 

* # 

• WjJ (ir* L> (V ^i-^* 0 ^* l/^' (•-*''' cT^' IT ‘ J* L’W*-' V 

(^1 $ JjLJI ^ p A^Jl ^ jji (^1 v_^mJL 01 Ijsrlp C~~Jl JJi ol -l*y 

t}*-* <■ Jj^' j* v*l ‘ J* ‘ li* ^lj t <^^*.^1 

^*j*«jjJl C-. j -iSl IAa i jJu Jjij . aJ?I y\ <Q.. j y ^ jl ^ilc*! £\j£ 

4j! jStiljj . jLtiVl UjXi Jlji V OB} 4 4S[jl £1) c (Jp^/1 

(Sigillaires, Upidodendrons, 5L_i!>U*JI i_JU^Jl j-LJJVl ol_ji>- ^ <jJ> 
Ptdridospermes jjj_Jl objU- £• 4 ^1 4 Catamites) 

. iOlaJl jjiJl Ob)U Ja*y CjL -~ sy*j 

Jsjfyi l j-W» wUS} 4 *aL-w-^i (^jjl y» 4 <ui a*> ^ 4 IJL*J 


_nn<\_ 



JA A.»..«j}l oJ IA 1 1^1; J C-A~- A*e\>- VfJ^sy V*^ 9 

^ (^LJI <J a..^3:\ \ (j 4<£y»J“' (►—’' '^-£- **}jA^ Cj\ijj^-\ 

cljjjjt ^ JiVl Jp dUij ajI^ ^'y- t-ot jj&J' t>* 

OiC OK" \^rf t y^-Vl (iJ-l 5,1* ^a t /jjli a**, ,j<* JU-iJt c^I -^-jd ( j'^" 

. M6sog6e Ay-jy* y^ j' <£)^' ia— jdl yaJi/l y*-!' vy^-' 

£-y>j ^ SjU y»J' ^'•*4 ^*3 

JT by «*jUo 4 j£-SJ yj t ( (Ji^ 9 ) ,_r^' y*-' 9 

obs-^ai JA JLj-bJI) *jjA h>~. JiC (^jJb tWl^j AjUa^l jj4-' 

( yw yJaJ v>4-' Jb • i ^J a - J ' by ( Spirifer _j Pnoductus ; J^l 
ij v>- b ( *— oii >•!■ ■• • ;■ < ) 4-^jjLl y b t 4 ‘— "■'b^ ^ 

oyU £ y*Jl c3j ‘ bj ‘ <J * o^* 9 c^€ 

. ( Culm (IjT ) AJl^JI 

i j-*Jcj 5jC«U) 1 A-»ly4-l ^Ly^/I c-?*b c bV (Jjyy t f yj 

y Jb JL*JU \jl>- A-iP i olj— 5.-^» t y»JI y*«AJl v_— 

oLLl? oLiJ -X*j . |t^ua}l ( y OlJLla a^jU-I t ollLJl 

^j-p-u y»b_a>i) j->wJ' jb£ pb** 1 ***b yly"' b 5j_j5ail cSy*^-' 

b ji (AJ^ oLjj& b ^ *ij£ oUJa ywu yJaJ ^-wvj Pareliques 
. ( <_jJbt}l till b OliJa ,j»» b^A" t <jA , b > ”^ ) 

gtanticlinal jLA-' ^jJ*\ ^ jU- ^ ( ^ > ^' £~°y (*— ’ ‘ *^^*' 

Jy U*bs» jj.Uly ( A-sr-jjil yi t) aJjOJIT aU-> OUJ ) 

.aJOpI* 

lyUx* jJp Houiller il)K^ Jii (j^b 9 ^' b 


_1V 



jjl yjL>oJl Jy oil t j\J r \ iJub ja iylll oLLidt Jy 

. &jJi\ UjaJl cJJJi 

^ <j 0>-jl t * * yjjy-Jl jy JaJl JjjlJaj <^3Jl t j*j&\ I <1* O^-jt J3y 

i <3jS*}\ oU^b £-*!} ^Joa^xa jLwiJl j l exited' A^-jybl 

oU-^JI ji <Jy*JI vrjyil y; ^Jb ^ *yy^ lUj c £]y 

. Fusulinid£s oUyil <J yL^J oo^b ^iJb i>*Jl Aiy*-Jl 


t j*« JbJbdi y£ j b 4jjy>vJl OLLp^JU 4jL>wL***il OljLJl <**ly £u*+*Sj 

oOpULH <3 3 l^-.^., +& (O^ 1 - 0^b ^ u*«>ll 

Pt£ridosperm6es jjjiJl oL> Ipj Sigillaires Sjlyj 'ay%3J (Utbyj JJ <~~j ) 
yllj * Cordaites j (Pecopteris) oL~oyJl jyu ^>- ^uiJL ^LLi-Jb 
|t aJ^ 3 Op l> O^b • ^'* ,>,ja ^ ^y*b^ 

£A ^JUJo l\ ./i~i (j£ oJl K p*>«J OjJb ^**>uiJl lOAj } I 4 j^>kJI OlrfLjflJl ^jA OjOjJI 

♦ t £jy*U\ jj\yi <£ oJl l gidl ^4 ^-aJI i 


jj^oj 


••y 




U* £• c 4 ) OtiUwJk.1 JA aJU 1 

**1-34 jy>*^> ^ *^Ut> i ^^aII ^p 3y** c a>-jL^ 0^1 v2-*b 

*iJ-l jjbl !AJlf l*U>l jJUj . olWl OyiJjll ^Ji) Rothiegende jt 1 SJbJbM 
oOa . A-j^l a_j oy&)l 3 ^L*p I $ ^ 3yuoil 

cii 4 cil Ji-^ 0 t 

AwMUMAy OOli-J? b * l !1 IaOj*p t^Ui^ c ^ la^b^ t3 

Jiy-j b^b • so ojta .ull <u*Ua3“l ^y^Jl JjLajj *c oIjLj oli 

v c**l*y c^JJb 'yl^b ^ L ^ JI W 1 ^' <iy y^ JSCoj ^Jl ^ 


. i^uy^yyj ^ ^l-joi <yi oyxi ouni 31 *r~j ( ^ ) 

■ jy^ 3i ( y ) 


_nv^ _ 


Zechstein y *Jli : ybL* J~>-j oli jy^ 

. ( 'Vj^*wi jbiwi 


£^> ^ JT J*>U- A*/**-)' <-^°Lc •&) 

t Aji ^Uaiil V t -»L»j Aji jtw <»1. • £ -. ( A .I a ^ijlLl ) Aj— ><^)l ^jlsUil ^-"J^ 

• *4yr *i/-- oLLi» 

O^j Ij^Jj i *e-yA\ OliU*i~il> i-AP oLLjaJt ®-i> jj^J} 

^jA 0^ t 4£'y+jZ’ «»»«*> L*L-1 

Lnjjjl t5 JfcJjW £* Vl3!^* ^ 

: ^bJt j£jJt J* A^>JI 


(W-ju) 

< ' mjjj' > j**-* 

4W 


- s f^>y 

*$)&£ 



^£■"*■9?)^ 


.... j>ji 

$J 


. . . ^LSnmwiI 
«■ 

4£~ , y 


jc*i»' s " 

JUj-j 

s^r u 





4 A 



4 Ay 



i-^iJl Lilli ^ Thuringe £j,y JJ ( > , 


_nvT_ 



J 5 1 (Jl 0-X Cj^> 

oOa ^ a . „*4_ ^ < ^ra* - ^' SL-%LJi 9 vIjUjI 


c 3 j tc^**^ c *x*j 4 j^^yi)^' *— *“ A^illl ji>LJJ a^^.,^*».z1I 

J»i C - * *, ja >1 -L_lj ( A^^Jl 4u r J'bh) ^yx** j Jjf- UiV 

UJUi jLfT Jp j*6 u *l$l\ li* Jpj . SJiJb* jts^i 4-jVi o^lyJVt 

4 cJu-^lii ;LJli>y 4 4 ULi^P 4 

^ 4**jaJb\ ^ l^jyil t 4 jjl^ C oLj^Jl A.*l*~.*.JlS 1 4l&\ C^yJJjVl t frljiy-Jl 4 jL*JI 

JSji SyLl* 4J^*yi JS" j ^lt!l c r Jfci-l OUJa jySsJj . <-j jyJll 
<i„Ui yfc Jjb/l ai-l ^ju ^UaAjVl il)K^ c r «. ? *.*Jl ljJ»J 4 ^yU^/l 


. >UJI 


4jly ^|y>- jl AjlJb i ^|p OlfcjyJNl dJli <L>^w>t «^a)l 4JfcjJl 

yi ^yJI JL-sJI ja :W 5j,jf dJDi jp i*tJI oUl^l O^j JUu-jJI 

O^j^' 4 Uby 4 ) Ujjjl Uli ^>11 JUaJi 

(3 JU-iJ! d ^') (JLr^ 

<y O/ 11 ^ I W» ^ otf^‘) >-jM W 

j' dl ^ ) ( Ljjjl massifs J^£Jl c 4~~J yiji Jlyu 


0) 




^UjI : JUl jSLiJl Jp ou>- « jr ^ v^-jyLl UJUi d Ju» H. Stillc ^ — i jlSJ ( \ ) 

aJU-JJ ^ ^il’) ^:yJl J->Uj Visten ^„yJ& c«) 3 

Jlk-,yi jl ^Jj\ jj&\ £Aj f jaj i ( Lugeon j^J ^ oyJl v-jSfl JW j aJjJU*«J! 

Lugeon JLp ^ Paraliques a3^>- O-*^ 

t Jj^5L Jlj ^-i> ^ J*r} jjf^ ~ 

JL>y/ kjj.y ^ OU^J^ 5— -JUft fO^- (^^5^ t <3 ^^3 Jbj^^ 

• Jbi^' JW J-^ WV kt)J^ t* 

_nvr_ 




T 


tjsl&t J _ \ 


dj&j I jAl Jailll ^ Old! ^ jd> SJ*‘ ^ Lu oJky 

jl Mountain Limestone AJr\ ^JL£M : ajUU SjjUx* 3j_^aj ic-j_y. 

Cri&) Millstone Grit ^ vt^- j i(^oLo) ( _ r Kll 

s c 

jl Coal measures j j' 4 Jl ^LjlII ja jUil 


jJu!yJ&t\ ( _ r J53l jA lib : Montain Limestone JJM j%u a)t 

4.yjuJt aLJLJI jA Aj)l i-AA <- — ~^i c£-U'j t 

LjU^Ji/L i-jPji oLwii J,l i Jij .Pennine 

* 

j* ^-siajj . SJL-j>- OJb 4 Polypiers (oLJjj ) oL>-ju: 

oUiULJjJi oL-M ol)l>xj^Jkl ^ja j^S\ l^i ^J^U*aj 

^JS3l ^>waJl iS'Tjc-' ^jlySj . (Productus glganteus) ol^aij 

U^J' l 3 ^^aiLl tl *jAj Y * * Jl jbi^l ub £-^j Ju 

. ( ( Aijau ) JUli (j^ 


m 

•* 


c (Sy*~A 4 ( 3 ^^ 

aJj >*£4 L)L>-i jjSsJ Jij 4 dJjJLj-j 4 j^LsI^ 

£ 

4^i C.^w> 4 Culm ^ ^JJj“ : 

. oLpUcij (Prolecanltes) oL^ll 


^ JLa-wJI o-X^+J.1 Pennine ^ v .« .< Oli jss^^ * ^ ) 

. Sj^l jSLiJ Apennin J^LA 


_ nv t _ 


c odlii oyjJt Oli *)!pl i j!b\iAj JLi^jCjjj iil oZa <j Ul 

0UJ9 ol J> i~>- olAiw Ljiyj (£,li *—»- ^ t ^-^*3' J* 

# < 

L*iajl 4****iS'' ^ Vi Z .i * **»**^ l*^*» 

. ^L. JJI ^JL L~-y4 ^ J'>Ui-l Ot OiJ t5 ^ li5obj . j^»«i j> oUJ» 


t^j^JI y*»- ^ yb iili : Millstone Grit ^)l 

lj_d^Jl JS' J} jjfj T Jp- U— -V) l-l*- jt^A iLc* 

c 0 

oL^il jp 4 L^ljj Jw. If CC^*I3 j>w* ^r 4 4 iJU*iJ)j 

j 4*j JL^j . ^ \ * * * <j\JLj <L~L* j Alil>*j ^Lj Jij . A-ljl ytll 

OLJ^J 4 4 C^LJjP ) Oj^J oljjbj 4J^*ifl 

J*li)l ya*> <j ^ys>- OlJl>wUw» ( OLjLjj I Ol>-JU | 

J i£*. J>-)\ j**~ £*»- <s~> jj^ a* £~t£ ‘ OUa-v»jy ^ oUJ» 

. laJlUyi Jlc* S,tf 4J U- -Up LiJ Jt 


^L^iJl Jp iJUb Jju : Coal measures ^LiJl 

aJL>- olJU*> ^p SjLp . ( \ o * Jilij lyl^il J L-^Jl 


> \AaJ0 




<W?lp 4 jLa>^ C^ljjpV (3 L»i^ <— *J LmmJ 1 j^O 

^ Coal measures oli-JaJ c j£jl ^ jly^j . iili^Jl j 4 jIp ^Ip oLj 

. * £-Lj JSjyJj fV © • • j Y 0 * * 


Coal measures 



4>* 



J» 0 



>1 — IJ La 


w 

Olij *-i/-. oLrLJ oli oLi-W ) ^ Ul>- (Lower Coal measures) 


oli iij *. Jl olyUJ' ja ^.0*31 (^yi <. ( Carbonkola 

__p jj Aj^'jtA 4-^-lS" o^-Lip ^p- ( O — JUiy ) *S!y*^33 

jt SjL-i-Jl JL_jJui ^ -oysH Lo jyij «Coal balls» 

. fjlytJl Ja. Uj ( t£,Ul ) 5,1 yjj JL.UJI JL>yJl ^aJ . «Ganaister» 


-IVo 




. VjNayiN i£-\ & '*!»> - To. jSLi 

OjlM y>jj) iil — It Ojiltj t i_»j»ill oliUl^il Ji JJ-.VI Ojllt yji 


►.j ^ i>| jiS^I Jk (Middle Coal measures) { Ja**y J1 

oL>«eW> y-T l)U*j . ijj^>»i3l cU J**>\ 

. Naladites oUvJl l _ r ^r y> iMi : Carbonicola Jl 0l£» 


_nvn 


jo- J i 'ji- Jit (Upper Coal Measures) ^ — —ail Oj^jj 

apt y. 01 j *yb> ( OUi ) Splrobis oli oLLjail 0j$3 

. Anthrecomia aj^JI aJL} 

OLii^ Laj 1 (J-r-** -^-aJ 

^j-U^ J3«^ ' % $ * '<2n\ C c (Jjij-Ot <_3 0l^^» t 

.(U* jUA j£i) jj^OijT 

0 

j D616pine ja JT \^ ^li AJSjJb- oL-I;Jl! Ujjy jS" Ju^ 

0 0 0 
Jsr-j^l L^J Obi yii. J y-lj JUaJ Jp OjSsjj t Carpentier 

S^jll IJuj (Vis6en J Productus j J Spirifer) 

jj>w9j ■- .-_. t - < v'tC' l^JLu t <N) (Strunien ) Clym^nies « Etroeugt 

3»-jr j_pw»j ( jow» C-iljP) entroques obb»/ oli yJ^T 

» £ 

Productus Semiretkulatus i ^•'Vl Obi ^L>- ^ IjLj j . j^s)l 



J*y o* o* a J^ f-*^' <j . Jio ^ j Productus giganteus 

4^l>> A j A.. ^ j js*^ J U¥. •&& dJJij i 

J_*U> c-^ aJj^c* (Fenestelles) Bryozoaires oL»jlj>- oli 


. Waulsortien 

<JUSL- Oby: ^ jtsl J^b. V ^JJI t JUu- yi 0j» ^-£*11 Jpj 
O tAis-Al JT jr fJaJ 0y>- J jp\j J*A> J*4 J-Lx: t jj'&S OUii y»i* J iiJj 

. Lj jij AyjJbdl 

OlJ^»T ^-L-I <Jp yi-i*as)l itopj f j jw dl&» ^ ^ ) 

. ( {fijyj li** t Cracoicn ) 


_nvv 


jXhokier j£* c,JL*l ja aJJLpU J ^ jj^Ul j Ixp 

. ( Millstone Grit Jx* ) i*X Jl J ^ jNl 


{Jr*?** y$* ^uil ^>uii\ j\ JpNI JUi** jJI Ul 

J U.»»* V j oUjUdl «i-UxS^j t oLLl* ^ja x>x*JI ^Jp 

^IjlpL ^^JIj jy>«Jl ^J! j c-yJlS iULwaXdl iL-ljjJl c-^jf xi j . <jjlpU 


c L^JNt ^ JLii^l Ixp J i*P>!l ol 


iiii 


Lr* 


^Xp 


0) 


Up l t Jp 


^ 4 IjlJL** 0 Ad]a;U oXp <ijLJ jl Jl cJw?l 

JjiJ OUp ,j>j>- ^ Ji OX^p ^Jt oi^Ll oJpU? J*X ^UjIjj 


^X*aJl 4 £^Xs<3) <iol>“ uJJij 

.(TM J 


oUiaj ^j^p ^J aX* 4 OliJU 4 U ^Xp jli xUi ^ 

y£ 4—^^J-l £jA 4*S’\j> Ip jjX Jl j?~ J*-*j 4*pX^ 

otj^Jsa* Jl ljjl> . Jl ^iJt jo^Mi jwXJt Up ;>U Jij . jU-Xll 
J IX*- i*JaP jXJ ^l!l oUtL>-^t jiXL" ^ 

oLJLjaJl C-^ c JUxJI ©U^U 4 

ollkll Jp j jUJb c^>xSf ^JS\ ^p Ux>- j jwJl JUpI j morts-terrains 4^.X«Jl 

. Campine j\**S" J a-^«_a1I 


Lilit J j\iJ jl^ji Jp jUJ 4 ^1 J-$~* ^UxLl X*yj 4 ti jS « Jl Jj 


JS" 0^ i oXjait rjA ^ Y • • • aS^I £f ujyL* <-i i-jUj <jy i • « ^^Jju -X ( N ) 

• f 0 (^ l _r'^'^* tj *-^V 


_nvA_ 



JjJ-iJl 4 yi liA j±£}\ jjJh . (LJLiiw*^) 

oJ> JT ^ C 4 j yill Lip J IAa . J* Ualt IAa y: Japt ^ jjl yb 4 

. £• o^JL?l Lc t ^LLi%JI cjLu 4 jjkLil 


jUl jiy — -*■ 


<J| S^wbUll oUja. l l i^idS"" jJp ( J^*j <_j ^y> ]** (J La j^jj 
diJAT 4 aJ iijy* j^p yj>*iJl 5Jp15 . (P.Pruvost) ij^^Jyb iLT y 

$ ^p^II JUx*yJl Ll^p yS^I oLLt ^JjlJjy JjLiVl OLA 

Olii? <Jp La jU 3 V . ^^^JLJl — ^-J jJ>}\ yyLl ^ A^eii oLLjaJl 

oAa c^y^j . ( c£^ ) ap^>xX L,U La y^>*il O^oj *yLi^ aj^ 

i£y*~ <■ L*^- A^c^ - yw^jj yj C^i* y aaJJII^ 4 l^^pli ^ 4 OliJaJ! 


4 Jl iJjyjL* oLfli? IJlA . ^iAjJl y>*iJl OULU y JbJijJl ^P 

3 y^ a^jJ! Ai-WI i*S 4 eyL ^Jp 4 IJb*- a U jjJU 

SyjJl f t d^aiJl 4LUII olii? dUi <Jyj . jly 

yyi-i UlA yyjj . A^JiP j^J ^UyJi JjUj ^zli Ottweiler olltb 

* * 

t U»»j^ b Jj£ C - ""^ dU*iy <• ijp^ij*^ O-^ t ( 3 *a)I ij <— •W^ 

• ( *>•-% y» > u4>>^' 


JAyJtf’ — * 

>*> ( jM» <-*«■*- ) Culm (IjT jj/i U oopli Jioj 

. AJy^: OUl>ww* jl OLLi ^P Jb^JLio 4 ^yiLjjll 

^ y^UJI a^LIL y cjJJil yj^uiiL SyLiA ojyu ^jlaa-y granitis6 Liy* LL>-! 
IJla ^y . ^.>t.aHj yjjl cM* Aj^i^ 4 jLJl ^JL| (J y ^ 4 ^l Ay uil^ ^Laiypt (^! 


_nv^_ 



‘ 4 ( ) Littry Jay Ji, L>l^i /X jl U, jJl£ 

(*^*i 4 k"*' 3*3 4 ^ r yg** 0 ' t/y*J 4 iJU-u* Oj^j ; jjS""V j%jj OLy 

. ( Y i Y j£i ) ^IwJl J>- ^ y t fr J0 ^JUIT lyj 


CJ^ 1 - -* 

iLLJl jy+ai I j*-* UyU 4 Culm ^ i>w-o 4 ^bjjJl o_^j UsjI U*j 
4-JLijOJli) (jLwJlj (Saint-Hipplyte) JLix^Jl ly~» dy&j (jy*s) 

01 fit'll ( OLiojjj 

Jib j*^") 

,y 

i 

ol^lt ww ^bJi’l 

1> J r-jj Jj 

J& 4 oUl><XuJk1 

cr* Mry kr^ o** 1 ' 

u — *j ^ ^ 

Oli Fhtanites C-^Jlii 

«* 

OljP JJxS” ) Ol—pliti 

• C ) o“ 3 S- ^33 

. ( 0 \jCVy 



4 0 \j\i£i\ — T 0 \ J 

. l^yiaA 

Jl ^ c <ij>Jl jj* ^ OjU» j^i 

• ( y~?r . f ) Ji UJjJl -UjkUj 4 


Mi j 


M JW j*a^;LSnJI Cf* <J* V 

^Jp *« A> 4 4 ^j&y OL>w> £A L^dU ^bjJl 



dj£jj . ^ j O^Xsj £*~J C»UU«iw 

ij* . oU j>r cJ€y>- aJs- JjU \Jj>- £-s^ JiLio La l 5 ja ^LjJlU iJUll 

<j* . j>\n* Ujb Houiller 

* 

. ( Y 0 > ) ^U~JJ ibr ( *11H 4 

oLjau 4 SJjjU* j 1 ^4^*j LyJL. djjJb ^LLo^Jl IJLa 0 ^>jj 

* * * * 
oJ—Sjit) Olj ^JL-jdJ ?** LnwJtjt jjf- 4^.. 4 A-jpJLs^ 

Jj ji j*S* y* 4 «Jl A Jbu O Jj ( JL>JJ 

* 

* — 

4 ajp LLs<a> 4 Alais <Jl <j 4 

. ilJlill e^- x JLl Ot 

j*X-j c£*xJjj t ou^lil jr^ {j* y*J * ^ 

ob^ilt (j oUM 4^. «.*.**■>• jaJL* ^P 

1^- ( 2r^ > ' ^ (^la*i**Jl (j-jy . ( T o X ) Am z- J yb <3?4“ 

Sigillaires) o^uf olAJ Jp 4 Rive-de-gier £jy J up t g>y£ oli-bj 

* 

otL) oli wp OULU jT . ( Pecopteris Lamurensis j P.arborescens j 
^ Filicac 6 es j oJLpUII j Cordaltes ^ jL^jjL- olii * t^Unc 4 

^ 1 t 

fl^XA Olib* y* JbJOJl oLLjaJI oJlA p.+jaJ>j . < 3 j* 

• (J* ^ ojjJj j^o ^Jl!l 4 Calamodendr 6 es 

* 

£*; J*- 4 ^ oU\ J IJjt 5 ^- 5 ^ ap^-o 

4 oLa>JIJ!j dJJi^ 4 Oj^Jl t_-JW ^ 

^bb ^ <jy. ‘ j*£ < 5 ** J* < jv-J' oLLp Cjj£- \L~p- 


\K\ — 




fb/Jft -//W/V 

\ 



Jpj^- ^ — TOT 

(jiT jl LUil jU^L- S2 OL^sJL- 5^ :S1 * Rive-de-Gier tR . cB) 

(j^r) 


cSy^Sh jtu.1 jA* J jsAjyjt&t — j 

jr ^ ^ ; *sW' - 1 

V - J ^H.^ Oy J- cT 9 ^ 

Ijjb <Jy 0<^l*JI ) Cierp A^LL^^iJl oI-Ua*J1j oLpI*-*£JI 

£• Jl <_/*** 4 <£p*Jt 



JIM ^ (^LLimJI) Houiller cJV' — O 

OE^>- ) 0;^LlU 4 ^ili24 jJJij 4 JlJai jt 

^xLUt — «.Ui*J\j j\ii» jjj *> «* 4 Ajli y* O^Xj L*Jll4 (, ^ A^Lut^Jb 

cT^' c J&V’ cr 4 Jl 4 Mure jy iiM 

5 J^J cJ€y- c Uj^ ^>* 1 * pj>M JU*JI J 

JJj 4 Belledonne jjjJUL aJL 5 " Jp . c-M /;T J| 4 ajL^ 

. Valais aJU ^ Aiguilles-Rouges ^ jji^l ii 5 " J 4 viJJi JUJtJl 

^* 5 ^! J^JLi 4 Briangonnais aJ^JL^ SiM jl 4 JIM J Ul 


— 1 AT — 



tj j j&- Brianfon jy-jljy y>y*r C/" £*tS Ji !jl>- oU oliLiiol 

(3UaJl jl jj-^ 31 -W yiJl j* -iJli . ( j?ij\jj u^y) JtwiJl ^ (JIpVI 

** 

4-J oULjJI cJ^LislS^l ^u,mj Jb JLi c JbJL#c* (3Ua-> 4 

Aij^* 01 jjP . ^j^Ui — 0 UJ 9 <Jp JlTUHj 


<-*U-*JL)l — A-JbM oLjS^ll oJlA (J A~S> jJLj ^JLijIXsJl 

£* jm\jj aJI>- ^3 01 A-?/ 1 


a5^>«-%*«w* L*jta aJ C...J ^liNl OlJLl? vi-J-l 

j ciJJi % >LjaJj . oUw jjp U-siy ^PJb Lj^lSvJ Ix-Oy 

. Oj-^OIj^j AjaJai* j Lw 4 OLy^-^w* ^*->«jijl lJUb 

jl Pi6mont 0 j-*~j JUky Vanoise JUai) iJU iibj> <^y ij^tj 

4 W-^J d^_ jt J^l ^ oli (^U-UI C-.-../JI JU* 

UjIj I ijij . £L*_Ul c.~>«« t Jl y oLl» t^sy UJ \y» ^JiVl 4 ...-jLjJI oL-^lt 

[»■*•• A " -^i c j*2i\ ^ j*—~ aJI « <XA U 

. ( H V j£i ) aly» JA jtsi i!Ua-Vli yb ^JUI 


W-»JL) ^ 

Cij^j . LS»I) 1*13”” L_^ o««i a .. J l Jl^ j jyLjjyl^Jl O^vj 

Jjf" SJpIaJI t AP^ull OUl^uU^llj A-JP A^L<T ^jA \JlijA 

i Productus ^yJiOj! JJ oJy^-L JiU ^1 t £^. y 

»>*1' £>y^' Oj£s» c ( Fusulinides oLJy. ) i^u^JI j/V j5sij 

• £}y' ^ 

oti 1 ^4)^1} ftUa-Jl t Zoogtoes LiJ.1 ,^-1^31 f 

• Jy^^' (3-»li» Jii ^Jij t oUytiU iJys^l (Spirifer mosquensis) Spirifer 

Oli 4 j-JT jj i^aj ^jill jt (Jpill jji ' J — it 

Oli Ls~»j}jj}\ ^J^ll jy^i, ( Gjel JjUs ) Spirifer Snpnunosqnensb 


— ‘lAV — 



JUsr *-U Jp- jUy . Sctawagerina princeps 

*-i J&J» 1 4 _SJi oli Pdlagique i>w. 

* * 

. oU^ol dL^I iUiSj -ui Schwagdrines 

jij t <■ ^ Cr* l3 

f *cT^ 

oUJ^ t oLL oli a* ; *. ^ — i~>- oUi? ^ js-T *xl*£ j+s~~j 

I jLfc jSyjJt ^yy>- ^ OliL* {j* OlyUy 

^3^*11 iJUb^ 4 LycSl L^jjl {£**** £* AjLaSsJI aJ\X 4>%+Jp\j j^v^j 

. 1 * \>%}up <>S)1 (J ©L» Ji <_£ JJi 

•• •* 

( ijk-jsll = vjjM ) 4-srjj-U jtUi js^o'S' — J> 

t/*s^' ^^*5' '- 1 * J*^>- <^' y“j 

Jo>- Jj>- ^-Jy7 4^t» oi>-l ^JJlj 4 ji cjJLJl 

. ^Anthracolithique ^lyfl ^oSfl j^jjl *Ual 

W^T JL* ^ la i l U Vt Jlc* Jijli <jv I I <«XA ^ jS""" 

. t-yiaM JLjf ^sll 4 5jUj (JOjUuI) 

<A^2lA 4 d^L* ^Jl 4 4->wJl 4 j^ Olii? Jp aJ 4~*aJ 

4 OL*jUil (Jj Aj^soJl JUAI J ^Sy?! IJUb l j^Lzaij . oLJjiilj ^Jp 

. AJivy A^JtJI 4 L** Illy 4 jlyJlj 4 ywaJl L**lj 

olS oIp^^ 4_J 4 AJ*b/ Jall< Jd*C Ui - ^^ L? ^iy^l l*Lb 

LI JjiJI £->waJl jy ObJ Ob oUJ? 4 cAt^J 

. -bjlAil iS/^ Jl Ojlill AiL- ^P ^^Jl ijpj** Lb 

O^i 4 LLI ^ L-J-* Nj vlr^' ll >*Ll 4 ^J 

« 

• v^!) <#'(*). 


_nAt — 


d* o&j iiy < j»-j i \ij£ l*ys*»T 

ioULi 


^bii) <^jIp Jai ja £f~aJ c( b)J.I) SOJlil j&jyj&b *jm 
(/IS! jljyj&h J* t J ,_/»^asM Jpj t i-JL-iJl Liyl ^ jUy 

&)* J -Q) °lr$-' <& «x)4-' V- ^ 

Ol»»-^l iwJpl ^ \ t ^ibjjJl (3ji li <i i»>»* ( oUyc* 

W^» *M) W 0^-i t( /UaJl ^ L V*1 

. ( Jyj . t ) Ae>dil iiUl oLLkll J> ftl^J-l olijUJj OIAJI ji g^UJI 

iJU-iJl tfjgi I ,1^1 J tJJi ^ J1 cjyLyjlSOt ouii^j 

1 5)jL«Jl (^jl^ t c-ijJU ) *-iLp 4j_^ Oli-ls ^ L-L.I laJJ^a OjSvjj t OyJl 
t,3 0j£o j*^*»jiil oLUaj Ol'LJI lj (JUi— jJI jj^3j . ( ... jLij 

. «->>ll (Jy- cl ( J~>r ) 5-Jjfj 


aJu-sJi i^»t j^>jir — ^ 


cLUSj c J^j . ottU*i~lL L^j 


( >>w? oliJ? t oOj jJ-I L^JLj iiU^* tl-u^ v!>^ 
dU&c* S^Sjil oliLjaJl i U l^^Lii i^LJL* AJjpbjj 

. ( Yov J^») dj** <“->- jy^ 9 J* <jdy ^bL^j ^APj dJ*l ^ 




ujT jl^j 0 ) j%y\ jl^ iik> ^ U 


* 

jy>x+fib I ^ A-jJ^ Ol-lifcC SJJto \jyL» ( ^Lf 



J1 Lr 4 4 ^ ‘ (j { 

. Dana j Hall Jb t ~ * {yi** *-A!/^ (»— ' 


c colithique 


_1Ao 



^ 



Oli *ijA 


tgla^* dj^ij ‘(<^*>' j*** j' ^ ) V*^' 

C . . .;. i Oii <-Aaj <-■•- : •* >-*J 

‘ *siJU}' l&b ( ^W *-* 4 ) 

. ,••» Ol»L-< ijl)<ll 5 . JtSwy* 


j»V—j »H\ _ x<>r J— £i 
ol# k - 3 4 ♦_ > >wa\ 

: Jai > t ) . ©A>cXN 
• t/*s — ^ 4 *■?*** 

jL-Ji . (<^*^1 cy 

4 so* c/’lH ^orf Ji 

^/y- 4 O' *rV 

JxiiiJ iJjUM tjAj JI ©.i* ^ <L£^-I <jJ£) 

. j.%i\ 

Ob* ( ^ ]g+Mj^\ vZ^l cJ Obi w 

4 4J;U]I £*^1 ^ a\^ c ^ a * I t - ^ l^JL* ^ ^p c ^*»^J 

) ^ j Jjl b^ — ^2jL>*xJt 

Jp t(^\^LL-jj) ^LLiJl^ _ JpVI oU-t l t2 ki 

lN c aj)Ia!I ^j>w< ^ Sj^Sjdl olLjaJt obJLl* 

j ObJjill 4 ^-J^Jl ^>«-saJI OljjUj ^ JbJLxJlj 4 4 

• ( ^b^-w* ) Productid6s 



'X'f* r ^ t'iy - r 

tiili j»j) Ji y*a^ J* <jJbt !>UIT ( ^« ft }l Oj^i Ujup : \j>M\ _ t 


-"W-i — 







JA *OpUJI iji i ( Jp J jltl <^iJI Dyas ^Ip ^ J *U- 

ur^ J-V ( Rothliegende ^ Uaj jy^> 

c J*U* Rothliegende oJLpU jfcUaJj . ( Y © t j (Zechstein) 

A.^J^ t £A <Jj\ j+JL*m\ OjjWt J iM ijp 0)l*P 

( Walchia j CalUpteris ) C-J Jp J^JL. 
4 Rothliegende oLi^^J qa ^ ^p ^Jjo C-JK^ 

c3ji ^ ^1)1^* Cj** 4 

^ y ^ Zechstein - x ■i'****^ . ^ 4 ^LmJLmJI * ^>1 j 

.SJLJSJl Lilli JT ^j 4 4~*ftJl (^jUfcsail jt- JUklj-i tiiLJl 
ol*Ly (Paiaeoniscus) *JU-T ji ^Uj C-i~Jioj ^L-i y-^j Lu> 

y viU“ «_»U y ojjil 5»J| Zochstein UJ» yl* f . (Yoltzia) 
L^lll i OjJu* <j>-b j£. £ jJgjL. c~-J li j&j i oliUs-lL W ^ 
/udll I Jl* jj&j . (M . . . Prodnctus, Stropholosia, Schicodus 4 Fenestelles ) 

(W^J dfiy- C'^'' c^* 4jy^ LS^* 4^*“^' 

: jVi- ) J|->* <**», Lilli JT J 

Sjl»J Ijj jy_£j j—JI 4 ji»Uil «JlA . ( Too ( j£j. 4 

LjI -ii Aj^siyiJI Ju JLtJI liliJlS^ LL»-I SiLi oU^>yil 

j^" fi; • vW* <J* ^y^i y*L” <^ % ^ A ^-My^ v^*j* 

. Chotts J^IxmJI <ij]a-j LIU- obw»y )( «Ju 


•(rar-C 1 * • -» ) Vijal 4 /■— tot j£i 



— *\ AY — 





L* t Lj >w?U Lwta Ipi ^-^JJ < JjL>’il (j^Ssjj i \j ^\ «■ o 
L£»^-£** l^jl^ ^pVI *xi-l Ol ^j . Ij-j {jt^y^y jjp ^3*3^^3 
\jpj-* i W/*^ £• 4**^ I jy**^ ® ^ 

<J- J-s^t ja e,\y- conglomfrats oUwvjj <Ju?- j£L^ Jp <u*i; 

<J1 oU-t Jp J^Ai <^dj 4 t£)'j r*^ 

t ^^-L* oLjL* i lj jJU a-~J£" jj^w> c i 5 lH ji C~**y 5 > : <Jp^ 

• o-M' JlW 


( viJ-l ) ^J\ jp^\ ja Jp ciycJI ^ 

OLt^Lw* ^ Olyttf £*) £^aJI JW lJj 4 jilts’" 5^ <r^ ^ 

«w» a I U C ^j^*objdl OL^ 0>j3*£- 4 -j£>* C-JVt JL*- 4 ( 

Est6rel J^l JW j>>w> c jJU U) ejj c 0) ( Verrucano _j 

'jpy&^A ^Jp J [r&+* ij L*l . i(z\j*J~\ 

jy^> j* b^ ^3 : <jyp\ W* - ' ^ 4 ^3*3^ 4iiii4 ^ ^ 

<£> UU-t y?4 C- ^ j bogheads O-^ oliL* £• JJ Jiz$ 

Si — kill c (Protriton) St6goc£phales j Palaeoniscus c Callipteris c Walchia 


i_^i oij JL> VryU-1 i-J'Vl jkLit ^ | Allevarad ^ iJL^Jt l C-*Ji Jli! ( \ ) 

* 

j P.Corsim, P.Gidon ) ( j->L- ) JaJVI J Ifv^l (Peseadovoltzia, Catamites, Cisti) 

. (A.C.TOBI 


— 1 AA 



u ii-Uisii j^s ^ dffi • V*ii — * 

jp Oj,U;VI J~aoj OS' I ^U&Ml 

. oW'jsJVl J*jb t ^jaulWyi <^lc* S >li 

J| jLiijVl JUXi Artinskien I jl Ji— Vl ,-^Jl Oj£jj IJU 

* * • # 

o' • (Jbj^ 1 <i> !>^ ‘i-s»- ‘ Pa™ fj ^ ^>4-' 

OL-I jj Js^SlI ol^s<ai ^ J~;>^ l-Aar Artinck dJL*~j,T oU,Uip 

« * « » 

i (y s^- t) <£*As 1 as 5I Koungourien ifjyjj*- jl Jau#j»l Ui . 
t j\p4 r ^ll oLSUJ oti j^>w> oL»jiji ^ c ^yj^aiLl Jp t *jJLi 

Jij . | UtjJtyP I ^ Ol"U OlS opU Ollt 4 Ot*JU>y 

jl Jp 4^U- *1^ oUJ? Jp Kazanien JljliJl jt JpNI ^Jt 

. Ojjli j\^ j t*L^- S p tja l l 4 opO tJL*\jyA* ^ ^isL-l C » noyt H 


P £ 

4 4 ■ : .; : ..^ll JUAI 4 jj-^-J) oLJj^/i dLw»t^ oLJ ^-4 oli Faunes 



^moj IJl* * (^i <wJNl 4 <JjL *<9 { L**l 4 ub~-JUil 


<LJLJ g^Ll JL*UI Jp i*il^3l 4 ( vlajijJl ) Salt Range jUil JJ U ^JLJUill 
(JP U)l J-Lj Ol/U £• I 4*/: 4JW-U IjAj L*\ )Jj UNU-a 

. 4jj\i Am3j iil>- 


ifj > Jl ^1 ja J^JJ J^jjl JlJL&Vl OU 4 JUJI UL>I J ut 

(cT*^ 4>* jl Js^) o^S j oUjAit^ J^Ni Ol^aJ 

• ( f ) 

ja OUJ jU cJNl 4 ViO) ^JtJl vJNt JLs- J Ut 

Sr^Lyt 4 Jic 

4 cJua>- ybJ ^ 4 4j*J^Jt oLLjaJt (jy J&jtj . ( Jbj^) 

4 Grdden O^p Walchia oli i-U; jj>*^ 


_nA^_ 



ijA oAa j&j . ( c-JNl jL^- )p& jJl 

*A & C^lXiMA L^j * liLt Jp i-£j,l£M uSfl JUr ^ cl^iy 
Pechstein a***J53 a-L* jj^w»j 

. ^UJi A-^jy* y^ AiU- Jy Uaj! L^oiJl JLsi Laj . ^y^y)| 

A-j^^iJl ^Jl JjJ^r- ja Ifi jJy :ViWii\ \£oy\ _ » 

j Walchia oli |S*AjJ^-t Ij^jI cJ 

# 

olLjall Jy <y iUij ; l^U- u/ll ^ OjSy j\>- J 4 ( Callipteris 

• a-j^^JjVI oLiybll oLM ^y oli Ajy- oLjLj ^Jp c a^>JLI1^ $.1 

(J^- - (J^ (£j <jj>%+ i a}\ JLU ^ lijy* 

• c/'kr^b oUJ> £* Aj^l^l*^t aJU* J Aj^ Oli Jo 

\i\^Jay- £ 

J^J. ) -ij-ij" Oi>-l t JM>- U-~» V, t j%iJ^jlS3l AjI^ Jly j 

tLJIji-lj t-Uil Syy- <ui | ^ao Lj \ ysr S,li (Yon 

Jlfi - ) A-JU^ 5jVi dUij ( ^i/»' y» (*—>*) j^-p-Uj 

CJlT Oij . Vr-jjAl yi y* y-^/l <_jU-t Jp dAJij (c£*~.Nl jLJtJl, yJWl 
jLUij ciJlJuu^ 5LV <-S-^> «a»>M V=^ CJIT y , jMJl #Jl* JT 
icJLijl J _^ a Jl Jy Ja*-**i . 01 jJbjfc 5,15 ^1 o y^l Ioa Jp 

oljXyJl c-Afl-jjjll ji cT^' dAi-i5j Glossopterls jj C-Jt 0**i£ ji J[ jJlf Ij^ ( > ) 

J S-J 9 ‘ ) *sO>J^ W-JL) ^ W-JU ij |T Ji 

. Callipteris j Gangamopteris <. Pursongia j JU :; ^jJlj U^-w» ^ 

( <> J^il <iUdt ) l^}\ ouai (^ ^r Oi ijU-i-Jl C-^Jl ^Jl jli <_$ yi-\ ^y»j 

d«la jysJ 3-JjJ^r ijjJp ^ 4 UljJjy I ,yi ^4 ^oil ^Ujl— Ji C---J1 ji jVi <-j jfCi i:*. ; -yl^ 



jijfc *)li ) 5jyU jsi' hji oLLt ja &+B* jAjjjfiy t c V^siU 

Jp J^sdJ W*>' l? Karo ° Jj^ 0^3 ^ 

ObJl j iijyw jjp- (Gangamopteris, Glossopteris) Jai ^ oLoy» 

. ( ' } ( Glossopteris ji c~i ) 

AJl^JUyJl J Glossopteris olj> c. jJl J^s- 

iLjPr 0*^AjL*JT ^La)1) ^c" Lf i o^'l C-‘; i 

iyu t £*1®^ ol«Xi«U a-i* ,j«L«l Oj^i) . SJJLiJI 

s+*& 



■ ( Oju> . j ) . Vji' - VJ'ili' _ Y e 1 

* 

4AJ9) ojj-S 2 - oli 4 j^^“ uUl^J UL>*I Ij-y 

dUi dy 4 ( ULyl J «Tillite» ^ygj tJLAI jwJb 

5)U JSy* . dJipLaJl dU^U L«y* 4 oliLl? oli c^dj <jl>- 

AJliy $.jj OK^ £*Lil ^ <iy&j *»-*£> <y)l c «i> Uljdjy 

JLjio 0(T d~>- ( Callepteris j Walchia ji c^J ) jL-dJl $ 4?t3 i$ 

t(£l . . . Labidosaurus, Pareiasaurus ) iyJUl oyJI ^ JbJUJI 

. JUr ^ LjU-UjP C— j >iJJi £»} ( \ ) 


H > 



. jjlT jij£i ‘ <j L-~. c Ul^li 

t iiliar j&\ £~J\ A^Jj (Uly-I ; Lay I i JUAI) ylyjl J*jU- fUaJl IJbb 

• At 

bjb 9W ’J 

S— >■ kb*V> Obj£i! %Aiil jUdl *0* y JT £ jL- c fs 3 

: aJUI ii>3l 

^b </' ‘ ob^JJ a* J-S- £-y jyLyj&JI i.V Jly J 
Cjaiy A-J.'ib. OlpjX' CJlT ( ^Jl ^lU* g_} . A_Ld. » - ioy- oUJ jSlij 
. byUl 4-J. <Jw-b^' yis^j c^-b W ( Glossopteris ji c~J ) ob'lJl jJfi I 
^Jt y c f <y>j i olii» j£iJ f*bj M»> Ai'aJl ij ^Lil Jfcj 

• -/k'"* ‘ c^kr!' g yS^fl Je- jf t Ja— jVl 

( bb~~ 4 bi— ■ily-ll £ jbJl la* ^- U a- o » j~~*- . ^ < r -^~ 01 (3~* -'ij 
J^" objyfr . UljJyp 5)li w y JjiVj c~iS" 

CJlT Uty-b Jjjiyb <y4-' Li/b 5 i* L ^' «Xr^' ol Jyj jt jLLil 
^ ^ S^iJI **»b 5j * s “J ‘ ilr (Jb 9 " ‘ 

‘ ^ Jr- ^ ‘ J 5»— »< jUaiVl «iA a£> . ^^aJI ' 

<yN t ^JaaJI ®*b ft J-iiy aXJI «Jjb yLU ajtwJUj AJli i l fa lp 

S-£ b)il . aJU-I lyL»y Wijjj oXl jL-iJl yi 4 S J>w aJl *Ju» J* cXiJ 

vbM-i a*W s^IpV Vboyj' jWdi oJu jr juLb j Xy y gi^ tgp 


Sr^jii 0 — >5y' 


vw r 


• <>* jX' j ^ggi j*>u- ioiL- iji,-’^' •**> 

-L^Jl A. : .-.., ^ b A-Lgt Jj^aii <ui g Ajl ^fJUS £«j 

(_^ b-a bj jj oi| : Af^ggi ogi j ^ jj ^ ijy ou^~y 

jj ub-uy ^b ^b vy4-' «iyb ogJ» ^l-ji 

. gliil j^omU g ^ga^ d)l *;(i y-g 1 (< JJl jyJI dU j LLL 


— 1 *\ Y — 






0\iup 




<3^^ cj c£*!y li-A Ol ^ja ij^ij ojLp o>x* juJ 

£ ^ 

<-X*l :^Up '*S% ja L-L-l JSX Jj t(lj^ily) jjj 4^^ 

JA Ja-jJl jj t (Buntsadsandstein) /\ ^\j>^> <Ju jLi^. ja 

oLj^U jj t ( Muschclkalk dJUL&Jy) a^/l L*iy 1C 

jl S-iU^-l jj ^U^Jl y> iJli . ( Keuper y £ ) ijyN a>-jJua 

dJ'i J>W» ii>w C-U-A 0! J~- ^Jl jtLdl JT ti ^-J C-S-l; ^\j 
UVl JL*- <_} <^1 jtldl ^ Ut . SJj.U-1 ’ 

jt uSm ^ dU; c Up* _;l- ju t ougi^ < ^vi, 

. i-^31 

j' i£r^' crkr^' <3*!^ l/'M' f 1 --*' Oh ^Ull dj£jj 

: M y, 


— '\<\T— 



(S^cr'V) 

& 

( ) ifjjfci dUl£li>» ( -k-jt o-V ) 

( Scythien ^u-i) ^~»XJ (J%* ^ ( ■A*'* cAj 5 ) 

J*^ icJill LilyufJJ Lip- iilla> iljJ iiJiM L»b*^' 

.(ToV 

j*o«ll dJJi c3 cK»ti| t i*V 4 ^> > A' £b*^ W'j -A) 
b ut . JbjUuTj JL* 5)li £\fJ»-l ii3^» (‘Uai ***A «A 

t jltJUJI jjstj L»j)Ua» ,_j)aP js«^Jl A»*jii.l j>*A Ai* 

‘c/A .pA' Ol$3 • OLjJlj LHAb DV-SiJ^j «_JVl JL»- ja j*Ji £1\ (*— ~*b 

LJj Jji dUl&lij* 0'S} tJa—jSll ^Lpll J*^ 

. L*^* t Ljl^i cj I 4 ^ o5 Ojj L-j DJ LJ^b 

;JU>3I ^jU)i v-yJl j*a-t A* VriA' A J* V>A' Jb W 

• t/*kr^' J*^- j* 5 -’* ‘ b tyJjj* Sjli <jy jJy (^iJi 

Jji — Jl ol — jjU i— u . a - SjLSJI Jji j -** <A)J 

(Voltzia j Walchia £• Coniterales t Bennettitales t Ginkgoales ) 

•p ^ L* jL>*-Jl b <3 4 Equisfctales *--* , LpAib 

Gyroporelles ) Chlorophycees «.b^"' ^_Jl^»iaJl ^ 

j>^A\ £\/\ Jajo X~X W (Diplopores j 

^ 0&* JLii t Ul . ^ ^Uji4 ci 

* c 

jJLi-l oLib-i ,y*~ jLisJlj (^Wbi- C6ratites) i-^UM oLJ^I *LiU 

^ dl <— st-jiji' oL^LLiJ! ju -l^I v_^j .(encrines) 

St6goc4phales A 11 oL___Ai*. ^ ol (Ceratodus) 





* — i>yfyi* 


'jDj ( Cherotheriums" j Labyrinthodontes ) 

. Thdromorphes 



4 n j^ n — T 


— * 

i fr^ijy 4 ) ^^ 3 .m^\ Lilli ^ 1 -^- oi* 

bU <u# jj£>j . (jjj^iil y~*»i grfeseuses ^yi \ ) bJ> ( ^y*>j 

: ^ If J^ji\ bill ^ i.JLliJi jtLil j . b>- 

^Uf c— »A ^r* AJOpli Jcp <jJbj : (Ji-.' j-V) 0%^' 

CJ-1) ^Lc-j io- ^ ^i" f t oLM «s»i a*J y 1 

OLiby ( _ r «3f Ob OLyUaiy 5j^)J1 cT^' 

Oin^- Ob (Roth Ojj SL— 11) otibu~ll Jp A*|b- 

. bJJl^Liy* J't*' 







wJl jl WeUenkalk L. -y ^L^J) dUL&Ajll 

oLiJl^-* ) S-i^sUl ol— ?L> » . : -- l l JbJoJt oli iif-^wd.1 U-J^Jl 

fUaJ j* y (Anhydritgrappc) c^-V^I ap^jC ^b' <r (J^/l 

Oli Ay-l fC £jA i_jl*jl ^P 4 — y^aj' dJJl£Uy ^b 4 j>lp 

Ceratites nodosus) oLJl^_- olij (Encrines ,>-j— yliit ) oli l*aj 
* 

£--*y> lijyt* dU&Uyi ijlfi jy ^sUl Uu^ Oj£jj 4 ( Semipartitus _j 
. V*->*-» ol»L«< ha Uyobll oUJailj aj^sUI oU.ja.ll d~>- Lettenkohle 

iaiy. OLjU ^P S;Lp y,j . US' UyN O^i} • ( 4/^' ) 

. ( ji U->- ) OULU* oli <Li>- oliL- ULU ^Jaj a-ULj <U~-^- 

• OOb-lUl y aaJ ^JojaSj Jj ^Uyi ^bjJl ^ Ja^l IJlA Ol jjP 

‘ 4 , j (^1 4 A^b A-l^Jb b^ &J&4 

(^j_lpyJI objUu...4 Jlj JL*J 1 c diJLiliyi aJwPli 1 ’.c . dbij j jj ^ U 

#jjfc jjJf jf- <ii dUi gz ~ *j bf 4 ( Gyroporelles j obyT ) JVl Virgloricn 

• y^s <^b*yi y*^ Oy oVLajNl c-c ybll 

y ‘ (jl-^aiVl AjJ_£ *>U? (^by 0 ^*^ ‘ j/l&l 4) 4 JU-JUil #Uibj 
oil iijjj (i 1 01 dus c dUi^uyi Jbiu y « juyi vU-i 
lijA* ^isoyii oyov y^, r yit <l&i j jbu up diiy . y&i 

. yui ^ u-yi ^-KJi jr j Ji 1 duos} 

jp jW uu 4 £_yJt jy cjj j 4 u>J' v>4-' y by ' iilj 

I*— Ul | 4J- U . U 1 Aj^Ul aJU.-..- a.i ^ ^oby 

JM- v~»> jju> ,yj ua (jiijii dJ-i j* 

)\ UJ-1 jj>^a> Aiji JA ijbj JA JUp JU ^1 (£-yJl 

( JUNl diH^Uyi b)^y . 43 Uai (_ 1 p sUJl (J «L»JUw~ll ) Gres Voltzia 

Ujy' S — -y Jo- J (Muschelsandstein) (J^^l _pwJl) Lis- La 


— n<n_ 



• c/kr" c (c^y^' ci £* ) 

OliLi^jl) l;^ 4 “l (j c a^Jj 4 aJL»^>- A»>w* ^L y Jp ^t*Jj 

iiU -Up Crussol Jj 4 ( Torcieu aJup a^UJj Serre jw aJL£" J 5 ^ 

j jLisiiVi £~*4 -UU>~ ^ aly ^JiJU 4-i*^ Jp . Jl y^M ^Lw-lll 

J4^~ J ^ • cilk Jij * aJLLI* ^4 

*! T^ JJ**** £• bLs-t} ^ c^j^aiLl Jp c Jp^i ^-4/31 

j->«J aJU^I j^L*}\ jv aJI yA*bp <j*^ 4 4'4-' - l <Jj c ( t -' % ^) 

Jbrl J* cl — ij-L** J JU-I y> If cLj* U~*l Ofj cdULiX^I 


j-^aP (J AjL 4 LJ q*-~J aJU^I ^Lr^l - 0 Vi 4 jL^al^Vl^ 

^Jl ^Lu^ll Ipi y*x~J 4 4 ^)Uwlj aJ^U^ j Ljjjl C-JK* JiSjl *iJ~l 

OLil? ^u>- $\j>i^\ dJ> <3^ . j-*a*Jl J^V>- ^ia* U-i coL- 01 { y~M 

Cji-^Nl) *** £* C- ; U7 (^jjl 4 dJLll^llJ^il jA 

(£l • • • (^-W-Jl 4 A>«Ja*-Jl C byL*> 4 L + ~* y 4 A^J^iJl Jl^U* 

^U- JaX ^ y>Jl U* J Uj £^Py (^JJI JU^jJl olT Oij .(XOA jSLi) 

^Jj) t>^€j c^S/b j>*ij ol/Sfl ^ 4 W 

^3 • A-i>-ljJl jlxJl oLiw>-j Jl>* ^Jl ^ ^ 4»UUs ^ b ^Jl 

• ^4**!} 4>4*-* ^ j>^ £+ J-^ OlT j>*- Jl l-U Ol LjI j 

iiu 0>r Ait ^jLy o>JI UNi J 4 JyJl d UL 4 C ^ J&S jl o^U;Vl 

Aj-^L-UjaJI aI-J-JI) iJ^iJl uJVl Jl^ ^1^4*1 <JI^I j^l>- 

ja JS "L 4^131-^1^1 J 4 ^ 1^4-1 ^Jl IJla (4 .(Giimbel JUp 

oIj^pV Jl Jylj AjlSJ J -y b* Ai^ 4 S^Vp A^Jj£^ 

• ^b*J ( 4 jy^-^ Cr* A ^ > ^ > 4^ 


— n<w_ 




fW~J' Jjfl 4 J1 .kill c — SJl ) X^S Vui^ 4 /,_ TOA j£i 

. ( »Jua 1 * Jj-UJ £• jt^r . f ^ ) ( O \jP*» *\£\ J* 

(j^j* — V 

*s*w. >*j V*^' jh** Lj- 5 ^ c/kr 1 ' S^iJ : *-*&' — ' 

j*d\ ^-^xx t UL*p^ . ( T ® ^ ) L$JL>-b j£ <LJLJI £jl>- u* \c— **■>“ 

\y \~0 ^L^lt Oj£j IJi^Jfej . Cargneules <L~*JL| ojy^jj Lib <u!p 

J*)) •** J* (W^' J 2 ^') J 2 ^' <3Uai j W 

Ujlpj . ( JJS JJ U^Sb ^Jp LjI 4 A^^jUjiJi iLJLJl ^W- 

c j^») iiUt <£>$* ^y 'y^ ^ ^ 

oli ^aj$j 2 ) 4—j^pN jy>%^aj oUa*> t a|a ; 1 p <Li>- ^ja odta 

• (Spilites) ^ja ^a ^ {jr^^ ^ v ^>« ****** 4 <—• $ 

L^JjjJl jy*+s> (j (Myophories, Diplopores) 5pli hjA oUU*^~« Jp j& oij 
« 

4 <^' i (>* v>4-' J1 lT M' ui»- 4 ‘ Pelvoux jaL ilsT ^ 


— \ e \A — 




Zones dfopAi'no tie et ^.onc Su b hr *$&**-* jl . c/<s &ri Jn fortst* i s .2 .de t Sch-'sfiet 

uff‘/~4(j£Up}SunO(Se , i fo J frc f 



.***# <jfo' OVr 4 f W - 1 6*1 J^a 

JLjXi, ^\jj L^y-tf J-fiJ jUaJ) (J>-b jUaj <£} 

t (Werf6nien) ^ a£-£" iiJ» (Jp ajJpU J^p : iJl>»l!l 

Ijbf iSLfi - AjiU> JL-JS' i A*iil ^ ‘ Jjsi )^3 u~s^ o* •***■* J**^! 

jj£w*Jl (jJjj (Niorien j Carnien a^IaVI jj Ladinien t Vitglorien ) 

. JW j 


Oli c^j_isLl C— -~tJI JU su jl Pi 6 mont C,. i^ -«. r : i l JUaj 
Ujj . LLi ) iJJlf aJ Oj^j < 1)1 jJi^d 


j^r* J>£ ■*» A_J^Jl jj^aJl JjUsj -£ C-Jjy'j^Jl JiUs <1)IT 


OLs-Vl jtS"1 (j 1 !yL- <—Jl <J **jj^l <_r“k/ 

tOlJU»i-Alj ^jiP jtS't OB' 0|j tAOj-~jL,JI <3UaJ (j-li/5 Vr^* 

. JjljaJi IJla *Ai OU A ..i »jt 

>t> . !>Ui If-i ,j*li>dl : 5-5^' Sr*^ — V* 

^1 Attkil oJu» a-M-' Js^Jl <-JUJl <J* Oj^i 

. a*J£JI vJVl p—W t v~Jl ^ ‘ W1 >i* 

AyL-jj 1 ! c AyliUl <-J*^l Jl-*- ,j 

oi£* jr j ij-jj . ( ) Jj>J' <J W ( X 





£—1- £. (Myophories oli SJLvL. 

. (Werf6nien) 

jy** 9 i^ui jj 

dj£j t oU^/l dL^l^ ol^vai ob Virgloria 

c^y So Ladinien O^j . yLl Wellenkalk 

Wetterstein j^w> L^iy ^ ^ (Daonelles c Megaphyllites ) Partnach 

Oli jj-iwaJi J_t£j . ( (Diplopores j Polypiers ) )\ i r J< _H 

£-* L^oJl Oli c Camien Cardites 

. (Norien) 


W-P cP cfyj t ( ^y>- ) viV: i W$i\ J*\^\ TV j£b 

. (jXcw K y . ^ ^ ) Wengen oUJs = A . (B) oLl-K' 0L- objL. J} (C) Shlcrn 



Werf&iien ^J^il OjX (Hallstatt *ULp) ^ 

j^>wa; ( 4 jcL 1! vlJ-1 werfen ) 

V-KJt ob*iJU cjt" f _ c^j^i) Jsr-jS/l obJj ob 

(i^ OliljaJ 4 ^) oLJj^/L 4*jJl 
• (Carmen-Norien) (Daonella, Halobia) i*iy ob 4^>U ^UL| 




^Jp (Dachstein <j\i~*-S»b *LlP) 5-V>-j c iiUdl <jj 
uji~~S»b jyn^aj i 4ajLJJ U \fiy <1 j\J OUJp Jy ; ^jJl 


— V • * _ 



* — a* -‘-i-^b Polypito oL>-jl. £. (Noricn) a J^o) \ 

. (Gyproporelles) 

JL-4-I) C~w*jJjjJl a j\ Jj^Jl J dilij *yj 1 

‘ Ladinien ^*>01 ^ a^\ olLWI jtd, t iw- Jit j c ( iyb-dl 
* 

OlUw~iL <*i£- IfiT" C)j£jj t oV-LJ ^ JjJjdl Jp J*iio jjl 

OL,j Wengen olys— . : JUu ) J^jsfl oLJj oli oLjU :(yv j£i) 
J^J • Schlern ^jjja c Marmolata ^ J i~JT t ( jL_.tr 

^jyJl Ji^y c i-Jbi ja ol Vj olij i-ULJI Raibl olLj* JjlSOl 

(*- <J (•J**'* </-*% ‘—^5 u^ri' (N-'j _?*-*> j*j ^yb-UL Norien 

• aI^JI ^ f.jX-\ 


dy^Sfl jtUl ^-Ljf _ 

^ On ijysa£\ 4ijaill J viUij t \j&\ J UyA* ^tydl dj£j')l 

^ Lr*'~' J* t ji-ij iL-L- uxj JUJI 

• V^b *Lr*^-' A-SsM J^waii bLu«l j£jtj ^11 <, ( ii^y. 

<> ^ ^ ^ ) lb^ cs^ Ji W o-b>J' l-U Lr- C^UJI ^1 o^y 
. 4jidWt <u^i 5,li)l ^~.a. t l Jp AJti c J«J a -y • (S*>«l'y 

^jJr\ 4 Ul l &J3 iydL Jbtl- ijaJLbJl oLLt oi > 

.(Yl^JSli) 


'>^1 

•: Jttf ' Jr. 


Lj> 


C^ 1 ^ > 




^ Nir^ioiN 4*4&\ 4jr^\ ijiciNj ^\*^\ ^ *i^\ oV^pciN _ rn 

. ( — J »VfV 


_ V * \ _ 



JSLu 4 \i\yXif - Iji Jl* J ‘ S-^' <J*> 

4i j ■>■■-' il 4 ^ oliJaJ 4 o-^l' J*^- 4 Ijij-U-i i,UM j>w» j*«-> 

iSLr* olii> <LJ vjUi ‘ ( Glossopteris j Thlniifeldia ) oL-o^Jl 

• U*i' ^ 

) Lt>- £~^y i-Avr iJU-iJ' W*i>' J u-M W> 

cJjb ^ ob/lw 4 — i j ^jbJj .vyJ-' s? ( fr'y^ <^j 

. Juil ^ i--.b^3( jJ&J' Ji» 4 J*4»' ‘ i/»l} a 


_V • T _ 







0\Lp _ \ 


c L-^i <Jr* J JW Or 4 j-U^ J-iJ 

Quenstedt aj-lAaiII ooli Jj^ . jy^a . il a Jl& 

aJUI UN* Ji oiufc ^ IjJ-? ot Jl J^rjijj r \ J)!* de Buch ^yyb 

J-*J ) ^>-^1 iJ^ll jy^-vall ^$Ja* <Ji taks—l <*<Sj$ 

4 (Dogger jl Ja-jVl ^Ij^U ji) I^JOj (^-LUI J:>U;j 4 l^Jtil 

. ( Malm <iU jt 4 Jp^I j' ) >> !*M 


V? f ^ 4 ^ W* A-^-jJyuiJl OL-^jJl Oi>o! JSj 

JjjI 01 t SJjJp oL. r .li Oppel J^jjI f Quenstedt 


JjU- L5Ui4 I5l]aj VT <J j-rf ol y^y otJ^ll J*^>* 

JjUaJI {yfr 6 ^ ^y . iS j>-\ yy JLjaj jl l^yl ^Jp 

c> ^ Aij . ^-fiL» 4 j oi ouJL> ji 

< I 

• USs*^js4^ 


v * r 



c olii* Jiw* <Jp nomenclature o^a Coli Jij 

^ CoU Jyl 4 S^jjl dj-6 Oj~.~J yiJl O^^JM 

: Uj^p aJp JSU;Vl ^ 

(/ u ^)J^V1m*’' 

. ( \ jZ&\ fj Purbeck <£Ud <~~J a^A oU->y ) Purbecklen ^is-^ 

j^si&i ^ J,i <j ~^ ) c® 0110 * 1 ^ 11 ) y 

* ( ^ girtj 

. ( \jd£j\ t Kimmeridge fta^- 0L9U ) Kimmeridgien 


. ( JUj^ ) LusiUnien 
. ( ^L-JLSsJl Astartes ) (Astartien) S^quanlen 

JLJ- p—Vl j~*j t W^bjj ) Rauraden 

•(W-' 

(_j t^yS'j I 4 a la « l 0>li oLjU ^ Argovien J^jl 

. ^ ^ 3jjA>« 5 j I 

. ( 1 /i&l j Kellaways iujad ^-iS" ^ ) Callovien jjUB' 

( Dogger jJ’ji ji ) Ja-ijS/l 

. ^ l y l. X j 1 Beth oui 4 ■■■ — » ^ujl J Bathonkii 

j Bayeux a«j 4«wJ ^ Bajodca 

.(Lwy 

(Lais 

(3 Aalen 4. aj a ;i 4 ..- i $ oL_JjL^ <LjJU-L>- oLJLjtf ) AtMnien _ 1 1 


— V • t — 



(j Deux-S£vres 4 Touars ojULi tby* objU ) Toarden 

. ( Lw y 


. ( lyiSOl . *byJl Charmouth objb ) Charmouthien 

« 

j Gryphees 4-wby ji ^-1 jJ **# ) Sln&nurien 

. ( L-J y J Semur 



Jjjy J Hettange iSjaL Cardinies ji ^>w> ) Hettangien ^ 

. (bJy 

Jar-^ll Oj^wai Ob L~J5" j^w») Rh^tien 

.(^lUSlI JL^>> 


s 

oL— lj ob 


(Coniferales j Bennettitales ) jjjJl oLjU LLL y^jjj 

c ^yoy^aiU (Jp OK" Lii JLj>-jJl LI . JpliJl Jfyl 

c #■ ^ 

t Arietites cPsiloceras ^l^-l) oU^Vl jlJLdl oXioj BSlemmites C-*. 1 A Jl 

J| LJb Amaltheus j Harpoceras 4 Caeloceras c Aegoceras c Schlotheimia 

«* ^ 

j 4 Dogger j pj: J! Stephanocears j Parkinsonia ) ‘o-Mi 

O^J ]f coyip i-L** )\ Oj&j . (V) ((iU Ji v-Jl> Perisphinctes 

c ^Jl>^I Li . (Diceras) Pachyodontes Jfyi £• Polybiers oU-Jill 

t Sauropt6rygiens t bjb^l ^ jl J CJK" Jii 

£ 

jy-fk lJUj . Dinosauriens ol;y*syjJij ichthyosauriens 

Jjl ^jbu ^ 4 ^-i;yi-l Ajl^ Jlp y>- jUa^Ni LJLpj . PtSrosauriens A^jjil 
oLjJdl oJujuJI oUjJW Cjj 4& o%>- J Archaeopteryx yy jO* 

. infralias ^UJl L JL* Multitubercutes 


\j&r *ibh ^sJj AjCJLall A-il yLO ^]aJ' 4^>-j y* LI 


oUUaj 4wli y> 4»Jl fljj-vaj VLaI^I OLjy*^ OliUaJ jtS^I jl ( ^ ) 

, iM J-aiJl ^ ^ l; y l oLyT 


V • o 


4 -JVlj («ula— yil) C-lb aii . (^-1 ;j4-' *i'*W uyj yl>y!l Ox 

JUI grJ J yt jtj 4£Urtl yi ^ ^ ^ 

4 kr^' '-^>ij a s » ! »»| 1 AI 4 .LmJLw*J l a* isA ‘ku>' JlwiJ (^jlill 

'-^ ^ <y% b>U kii ki ^vs! 

yJl ^bfl c^JJt Jiwt Ij* J, (TY\ j£i) ^l;yL| jr iU, r JLi=Jl ^ 

I ObiiJai* Jl>-lj C^\j 


dj£j ^ c 4 ^w-^.fc oL-jy jl 4 AiJlj C-it ^jkb* _ ^ 

^Aj : aJj^L- bw Up- JA ^l;p>iJ O^Lw- p>yjlj dlkb 
Ai^sJi 4 oLj^JI 4 Jlp^» ujt^LU c LjLo^j 4 J| ^iJ| 

4 Ulll 5-bpJl 4 jUJI 4 £^iil JL>- 4 4 l^LbJUj b^AplI 

<3r^ s-y** <J jp* JW 4 UjJUaij A^JVi (oJtflli) bjJ,i 




* 

c? |jy- JSLiJ ^1 t Horsts oL**,yi ju ^il^Jl jkldl cJlS} _ V 

Ji>- g, **)> y UaiVl Ji ^ 4 ^lyLl y*Jl 

vr u>y ‘Wl-S'T y»y- t^jLJ! c&Xi'bll y^i-iT :,y»lyt jt 
c/^' Oy JUlj'yi Poitou j-jl^ 0 K 3 . S\y~e y>y 4 jj^JI 

,ji>- (J 4 Cote-d or j—^y UL^T yj> j\y ^-jjUI — 

. ( T 1 Y <_)£■*■“ ) OjjJl yy £-* y^A-l J-^aj OtS - ” 


J*j) yU^^Ll jUAl J 4 v*l;yLl oly-JI CJlT lilj 

Oly^U jlf aii 4 Jp ijyUj iSLe* 1 OJlT 4 ( 4_JVi JUf J y^vaiLl 
4 *jj) dj£z~* (/\ ‘ epicontinental gjjli <Jy Jai /jJ! iiJLJl J iLiUJ! 

• Vj ^yU jjPj 

jUpI jl l 5 >—) . oOa ,L _ , ( Ja^j.A\ \ , Jl , JN| 


— v. n_ 



ijj* j J* -iJ'i Oil t J 4 )l— ■£' 0 * £»'j £- 1 } OlaJaT ^-lyi-l 

• ‘W-y 

Jl*jj ^.jj^Ll J*>U iJbw a^I JbJui teas Lil J**r Uilj ilU ^ 
jj;i jy . jl^vJl oliLit J*ij Ulyjy i)li yy . Rh6tien ^Jl 

L 3 iy-i ii ^3 i-b)U Mi>' ^ (J 1 ®A*J' J -**. ‘ < 3 ^jy y ^ 

t \_J I y - U A~iU«L> Aj-La Aajai* ^»<y^-tJl (_j Ajli ^ia-i-jl (^jJl^ a^OAaL* aj-Ua 

) (_$JL^I -k«^l AaJLIs w..,ia..» jJ[j AjStyjjll y ^ il-li*l> A 1 . /a a ; a 

4 ( Thinnfeldia c~J) W- aj C-Jl Jk JU- JS' Jpj . ( TY't 
01 0i| «;.!«*•"■ IJk^Aj . ^ AiJbaM (jlaUi.1 a-Xi SyLU «-b>-pl jjt- AjyJl siAJjj 
(Jl c 3 y-yJ cSyl tOi*^ W-'J 0 j^~* A*Ify . ( ^*lj_y 4 'l j * a * I ' oI^Ua y- j»J^> 

. A^al>- ajj»?« aJU'j aj^Iju iJtil 4 dJUi j%S”t jL-iJl 




Y 


*£**&' SyjJl - I 

J?-L» y al^il i_iLi^j*ill y lOajy Usj y l^xl^ol jj «— i OjJ 

ll^ . yJwJl is^" ^ c5 Dorset 

<ujJj <**A* ^ 5 -tb (oLjiJ^) oUU ^ aaIU LyP 0^ ' 

Jp Jj6 Lu^Jj . oUlkJi J Ifp 

I^JLp i cJ-t {ijA < Jp t oULi^'bll 

^ J* viUi l?j jj*- J ^ ^ ^ 


^ j-i* tLii-U t yjK-i JaJ (J 4 ^ Ulj-XijP 5,U o\j J* ^ ( > ) 


_ V * v_ 



Jle* ij\i Jy Jp ^-,| jJ ^^LJl 

. ( TIT 

r iv ^ OUL- ^ JJ-_ Rhftien ^ ^Uaj IJUj : ^UJl 

oli^o jl-xUl <. JiVl (Jj j ■>■ • ■ ; I jj ^IJLAI Oj^jj . (bonebeds) 

JL^ UU-LJI Lyme Regis J> jy >. J ulsV* t V> *~J T 

**>* dr*J • ( £* °Wr*b ‘-^bl)) I ottU^uJJ 

( Pliensbachien ^L_^L ) J — i-Sfl Jp^I Jjl^. 

ol>li ^ oliL, t JLoJI J t t Iju*. i£jf- J^l oLJj ob oLjU 
ob,Uap . li*p Jit ( DomSrien JpVl J^liJl jj&j ._bJuL| 

Toarcien V*^' ^ ‘ ,_r^1 Jp <jjU- <-i»- jy+«* >j <l*j 



0\»Vi£i\ O j^iaj \yi£i\ oyir Orj^r <^\P — TIT JSb 
JLOI j ^ = B 4 Kellaways = K ) ^\j 0\s*£i \ 3 

‘ “ -iOi' . ( Jp' = J;«— \ I t — 4^^aaJI 


— V . A — 


. ajuXpU \Aaj OB^ O^j i U>-L-j L~JS" jJl ^Jp Oj£y • j-^ 1 

^ ^ ^ J » i' ^ * 4 O Jj»A^ AmmJS'’’ i.^ O'* U)j» Aji jjTVl «j4-' 

J-a^/I Jj-lUlj i Aatenien l ^_jS/l Jjli; i*jj£ oolithiques 

. (inferior Oolite) 

V ji j>wJi c-ju5oi ur t jujtji «ut ^ jg I ujuw» ur ^ 

OLjUj Olj AfU) oli-ja AaiJUal liiJij t Jj)ll ^j^rl )JUb 

l*U» . l/ UWl JU> SjU J, Jl jyij ^ (T) A^lil 

‘ J^' <J1 <y (G*wrt Oolite) j i-J? Sjj^ j_wAl t <^yLJI 

^ ^ ) Great Oolite j ( iljLj jt terre a foulon ) Fullers earth : ^ U 
Jjj' ) Forest marble j ( Jj_ji.il y ) Bradford Clay j 1 ( 

• ( f ^ j_pw> ) Cornbrash j t ( jj^b. 

,^-ir j>w> ^ SjLc- _j*j t Kellaways rock :<ll* 

jUip ji Ox ford clay ^b f Jai obUwJkb jjl>. ^ c^,Uap 

Corallien ) a^Ap^ja a***A& j^>%^ Ja-£ £j* ^ ^jy**** 

Deceras OjJj (Coral rag) a-JLjLJO 4jL^/I oli ( jJ&Nl 
(iy J*} . Oljl^ £• i;lOaP ^ JUdJl J <^J^kJI oJu* 

olJ^Vbj 4 aj^JI vJ^Jjjib 4-jJi 4 4j>Ua*Ji Kimmeridge Clay lj>j o-*Ji dili 
01 OB" tc>j . ^^jy>S$\ j_>U? Jai (Exogyra Virgula) ol;libj 

oL^I ^>-j) i-bfc ^ JpVl ^Oil (Bononien) 

(-? ‘ «Xr^ J ^^saibl Jp iyi^il ( Virgatites i^l>- 

Portland Stones 4_^iJI J j Portlands Sands JUj aJJlpU 

Or 4 Jlj ( Perlsphlnctes j Trigonies oli -u^J5" 

ajjA oUJs> vjbJ jp 5jLp 4 (Purbeckien) db^ olLk; 

. aiisi ( r > 


— V • ^ — 



Jiitf (Physes j Unios) *111 ub^Jj Trigonies olS 

jLwJtJ! oL^lj *> ^ . (Wealdien) jnp 

< — cilUi Ua 0i[ . ^l;yLl J - W2 . J ^ ^fJ5. > - o yj S-^yJl 

4 ^~3}^ j^“' J 9 *^ 4 c^W" — 

(%i£^ c£*i% . W~^jJ iJU-lJl LJlilj \jd£j I |waj tay f£ \ JU* ^yy*- 

. J by UJ <UP 

cTO^ c£j^" “ V 


. il^t ill* ^jjjjilt c^J c3 ®i^w« (^.Dl 

^-Lj^Jl Jpj*^ f\Y * * ^ c/y^' J 1-^ OjSCj 

.(Til j Tir JS^) JIj^^I 


t 5 !^ '-^ ^ IfJ Rh6tien >~«~> : ^LJIl 

S- 51 ** c ( 4-u I aj>*-^ ) A vicula contorta ly* (lumachelles) 

\jjA ^buAI cV^oj .(^Lydj JUiil ) bone beds £* aJ^pN oUL* L^l 

* * * 

Psiloceras planorbis oii a-J;U L..JLfT ^ jl oUjl* ^jJbj U^ 

« 

ol: a_JL^ jj y j( Schlotheimia angulata oli 5 

. Pecten valonlensis 


Gryphea arcuata oli a^-IS" j^pwau *>&? O^jj 

» 

^ c 

o Jt* CjUU^— 1L iJisr y- « ocreux jj\ ^JS" J*-*e> a iijaj 

oli oLJjU c JpVI JJ JjL-NI ja t ( ^*jj . (Lotharingien) JU 

* t 

\j±>- \) c Deroceras Davoei oli ojU LJLf jjiwy t Zeilleria numismalis 
oli gr6seux 4Jt>- ^L^lfT jy>^aj « ovoides oLil oli oLjjU I 

. AmalthSes 


* * c 

olj ol J,l. ^ l^as- (jJLi ci-SL-Jl JUJlJJI t L.I 


_V> • — 



Lytoceras jurense oli oLjly LA) ^>yu> C — Posidonomyes 
(^1 \ micacees LxJ.U oLjjU L)L>4 Trochus sub-duplicatus j 



♦ Jpy>u iip^V — YIT j£i 

. oNlte Ipi j^isu 

O^USl kJa]jj wbjJ-l ^ Ajlijjaj j^oj 

dr* sr-y 6 J* J>^ minettes 

^ JJiJi Jp >w> ja oJb Jai ^ 

. gr^seux _ ^j\a jJ*a ^ JiLiJl <L*JIp oUJ* ^1p ily Jp 

^UJL JpN! UjjJ j^j aIaC k)jjjJ-\ 5 jA'^\ dj& \ c y-j 

Ai-iaJli t $.1 j+~J\ ii-JaJ! 4 <Ajia3! c ( iUi^* jJ^ ) ao^ll ; J, U 

« OU-JaJtj Ol^yUaJl jl : a.Ja J lj (\j\j+s**\ U^sij 1^*1 ^j) 

ak-jll OlLjaJl O^j t£yl*Jl oL^:._Ll Oj£jj 

— V^ \ _ 



Vl oIpUa V IJLy VjLX* JyjJ-l i y»-\ju\y& O^oj 4-.-IC 

. y.r . ^ to 

£. ** 

'•%} : ^J S 

^ n i oU-Lm entroques oUiUfi ob 

V S. ^ A ^ 

i'\t ||^ ^ t ^j^Ul J^lL- Pol/piers 

■S „ •*" \ JW '*'* r- 4_«_»1S’" J_pW» jl OLijU 


* 

^ *D * ■<■ 
M -S 

'b 

3M 


itW 


fv 

i 'o 
^ » 


b M 
*> ^ 

<1 

T) ^ 

^ *D 


' v t) 
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t_J ** — ft* 

LaJj^* 4 Lj yf-jy. *J^aiA ^ c (j ^JJl^Jl 


Oli i*»U < 


JJ^ J* 


jjpL^il oLoUy entroques oUy 
( « J — -i JL*» 5J»*^ dalle macr6e t \ 
Ioa tjji (JL j_^jj t(H. Tenant) 
j\ oLylll ja i$> *bT jiUall 
5 — ilJL. J_£iJ ^Jl oLyUiJI 

j — ijj 4 ija:l a^JtJl oLjjl.jatJI 

jiUialib ^jJIj Woevre 

i — -^o ol — jyl oli oIjjLap 
t (Creceniceras Renggeri) Pyriteuses 

Jui {Mjj .(f3jjA~jp I JT J*>U- 

Ob 4 L~Sj)l\ 

~-»-l^" J «IT ^ b)lj- 4 ») Chailles 

* 

. 4. yvJ i j «4» 4- - 1 ■ * j A-4 ( bjj^ 


Ui ^ <^iJl cbj-JI 4 jU 3I — j- jJ>}\ ibS” £*} 4 ^bj^Dl l$j 
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O <jv>- (J 4 <J ^ W* j* <a+ p j\ *j*£o 

OlXJLall C^j-Sj J*Ca^ j OLJ^b/l C*>li 

5J pllll J (Glyptichus) Oirsins g ol j JULi » 4~wJ<Jl 4 ^1 

jl xJ)l\ ol^ ^ isrf»l>- oLL-j>-^j 4 ( Glypticien 

* ^ t<-Jlsry* oLio^jj (Diceratien tDiceras) Pachyodontes 

Xr^ J***) J* i~J£' jy*-** cLU <sr*y£ 

. ( ^J^Jl Creue 

Oli ol JjUj (Pt6roc6rien) Harpagodes ob 4 ^ICaP a jj_>w? 

^15** ^iwy c dJJij ( Virgulien J ) Ostrea virgula 

Ljt IJla i*~JL Pachyceras ji Barrois bjb 

oti olLjflj JiuJb il (\^jhyj lW^ 

. <iV <i jL-^ll (Corbules, Cyr&nes) Saumatre 


^-,UI J,yj! S^jill au-l ^Ijjr - -r 

• ^ (J^- ‘ cS-Xil y> I -Uj 

.icdiJl Jy (m J rno j£-i) UL* 1 » O^oj i^LI 

cSy-Vl (jlsbil (J oyjJt l-LJ Vj t JUjJI (j Valognes aJjJI* Sijai* <J Ujyc« ^>^1 

* . ** 

.(Caen) Ji^LtJb jl (Bayeux) c(Cotentin <iLu) 

. y\y. I-Xa t3 dJJcS3 

cN c ^j-^p *xi-l cil 4 bJJb*j^J j c 

jJU i <_JL 01^3 ji (JjU ^JtS" ) aJL^L- c-j^-^U Co Ip 4 

. ( a Mali^re 

C^ L> 1 ^p aJV^: l a .) I 
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l$ t oolithe olJ j-> ^Jp-j 4 OK** ^ 

* 

jl aJjU olii <Jp ^yUi . f-U^u oolithe oLj ^Jp 4 Bayeux 

1 4.-»„^j ^ ^♦*^ 4 4 ( <j $^s+m£' ) a^ j~* jl ( Caen ) a-m^IS"" 

. AmJS^ OL>UA^| Oli ( a!>*^ A ^- lf T jy>w^> ^Jp 

. jjS^t <*£• A-jU-L* A~*lU>- ^O c-JjJ-l Jj 




■JUju:* 


•- r E^ 


/j, 


■<?/y 


Tr~e'v teres 


l 




T't/u - Xu r 

Sea ties 

l 


£nv irons 
cfe C3en 


J«.i r rm ou th jersup . 

j^Ul Ch^/'moufhier tnf. 
Jf-' ♦■-■ ;— | Sw e'/ rt o r 1 x r Sup 

Li—' , l— . St n s~< C si t's)f 



(P.Lcmoinc) . j*\^ ^ ^A ja ^«Xj\a^\ — T 1 o 


Oj x a . 3 j - :aH o*i* J Ql ^ JL_jjj [ ^\a 

j\y JM <J 3^-^JI ^.li^JI oljjUiaAJL <^£2jj A +~ S j^\ — J^iJl^Jl 

A « i ~ |/9 ^ I j»jiy . (Cardioceras) oLyVl IJb* ^jjl Js-LJI 
g?-bjL>) Trigonies ^y—ioj oli ^ <jl‘ f . Jj— *jVl J-Ua 

Vi* s-*'-*^ ®JjIp Li>- oLjUj objUap j^lj (Rauracien 


. ( Cordebugle _j Glos ) iij-lSL* i*jJb , >~ 5_L.j o 

£ 

Xjs- i_J,l» oL- iS" £» cHfcve ^,-tj t yUl c_j y olJlSoj 

<J V - V_y4-' jC^ J Ortrea virgula oli ob;U*pj (iJlplSJl 

. iiiaJ.1 


hjJjo ji^'j t ^'jjsr — i 

(j^ <JL«-iJl Jl jiSi 0->\jk ill 

• J°y~ 


— V\ t — 




>yy 

1 ou i-i* *— <»\^\ o\a^v XjjJ^x jjii. — vn j£-i 

•(^•T)oir Vj j 


li^ (£> 5^' c! Li)^ Rhdtien ^J\ Oj-^N t^-LUl 

* * — 
f . i-iUNl ^ <Jp 11 3ilbr 4j>w tij grSseux Li>- Oj£jj 


Aala^ dl^i j (^iUcJlj aJLJcU Ajili^t ^ULSl jJLJ 

j-?w J-£Li» ^Jpj ^(Primaire Jjb/I JSy (j^LiJl ^JlJuSo Hirson 





. ^U-jAl ^ ^ t Cardinia hybrids 



N-i^ — Y"IY J 

uM j»>iU) k-»$i\ y»Ui\ 

U1 c aa\ aiA oJLpLiII 

OliUaJl <+£>\ jA.\ ]a^a^~\ 

Js^UiU Jj 

o^ji ouikJi ji ; tbi-w 

y>MA — \ . Oi j*j Olij 4JUw^aJl 
j*2\k\ i T . J^r" 

t r . *..,:iyaU 
<, i . 

. (L.Berlrand) 



* 

i-j ; entroques oLjL^a oli a—JIS" jj->w» : y_Pj^ 
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O' ^ oA ‘ j Jfc : (IU 

. oL^L»l otS^. £* (yW 0 ^) JlyVl Jp (^jU-l «gaize» jJJl ^yu 

P 

Neuvizy JbJb- ^U) JbjJO oljli Jp IJt* j*Ua)l (£jJUJl ^all ^ajj 

ajl>*^o (j £ 1 _ (JyLll^Jl . la.Ai>wj Ajijai* ^ L«l , ^ 

LJL>y j^o ^jJl c ^b^jJLil ^1 a^«jJL l^b 4j>wJt oNjlj . A^jLsii«JI 

• <j oUy*Vl oli oL,U.I o-l^ j&j i jiijVl ^ 

OlljUj £» Sjjl£ OljjUkP ^ UJy« jj 5 s_» <u_ijjyjl Ul 

J <^JJ*>t,yJt estuaires oLa* j iLi-Ull olLWI oJla . aJU> 

JiJill i^Jj'^jjj . Jl O^AjUj jjiU^ Bray <^ly viJUiS^ i Sikiil »JU 

C->I-LaaP ^\JL£ JjjlisJl J i( ) 

. ( Vilealdien ^JiLi ) i^\s^]\ i^UJl JU )\ * 3 *J^ g;^ 4 

4 Pseudo-virgalites ) a Jb^ oii oLiww>-j Jt 

<y* A$ ^ uiw* 4 lyi£>! i 3 l^LS* ^ 4 ( Aucelles 

. ( Perisphinctes j Gravesia ) ^£,131 

. 0^1 J,LjJI JLjM ^ aj^L* ^Jp Lj» aJif U y» ilii 


iJjy iJjjT ) 1/lSol J -t>y aJIc* 4^i ^ -Uly* iJtufc 

yiap'b/l ^ ^ Speeton OjU^Lsap s o-Xpli 

dJJi 4 j^ui&i Ju> jjJij 4 j^Lioj ^ip jus u^jyj j uT (L-i^r ly, 

vT^' Oh JUa^i JA^ <^0Jl ^-jJI £\jj$\ 

AjjUoiJl oliJaJl 4 A^>X* cyy 4 Aj^S^U j 5 C^-s^y 

Garniera j Graspedites j (Bonien ^y) Aucelles j Virgalites oy^iil 
• Ji J JiuJ 4 ( ) 
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f ^ Uli (JiJbiM t jU-iJl IJukj 

AiJa jSLij c^JJl y> (is^ljLl Ammonites olJ^lj toU-all oli <L*aJ$i 

>jW 0^*' ‘ J*U» 3*) 0i?^Js4-' lS-^I (UJ^iJI ^ Jl i~~J ) 






JpVl J ^^JaJ 00>-1 0i aJL^ C^\Jy ol L»l J 01 J~- ajI jaP 
£ 

Ob s-£ ^i • ^ c£>>-! V>~b <j A-j>-U 

L>^*' c JU-tJl ^ O^J Jv dJJi (J OJbL£ Ji C^UaJi 

£j^l aJ^I* JU^Ji j*>J| A^ k ^ : (ji J ^ c^LajVl oJLa ji*i 

V>4-' <j* <-£r >L ' V"^ O^-J (ol^ (j *&*-* Oli *~*\jy>r aj y>) 

• ( i-JU-iJl U^j j 4 LJl^^j ij Virgatites j Aucelles j j (jJj'^j J y ) 


W*JXJ 'jJ^' J'rT ^yr — j 

_ A^ylil Uj&l/ 4 <S\y* [)jPr JL>“ tjJjj 

(Lj^jlyj b>^ ) aJU^LI <0^-1 ^A* . AjJuliJl ^>1^/1 

u^p jtsi o^i c(Ja^-j'y J A-i>-j (J* ^^>*-*01 o^sj 

Or 4 biuii Ajb^^r 4 If^sJ J 4 yiJl — ^J-i 

ij^w> Of c v»T^ ^lil ^ 4 L)l J* . J * yU ^1 j (^bjjjDl 

c? (J^j ‘ ^**^1 olLkii JiT ^ jL> iiJb oL> oli a-^JT 

ObUw-v* ^xllj 4-pUaJi 4~J&J! U jj>^oj d p$J* oJlL j ij* 

f^' J*J ‘ j o\j~* U~*^j AjjS Ij a^LJI oljUiJl ^ U>Jb 

^Aki 4 01 jiP . iifOjJl y^Ut ^l^JL ^ ^ 4^iJl 4 J^9 

^^Jl J W^* b)l |J" 4 4 ^!j^J-I jb>*Jb ^ yd ^1 aJL) ^ ll aJLS^I j 

• c>^» 4^'j l? ®bi*l j/ 4 ji ^1^ 

lj^4“l Jl ^ (J Jp OM — ys ^a ij l \ ’Jt> j»J L- a:^ j 

. Aj ., AmJ ^iJl 
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V -* * 

4 *Ju j& Cj\J^ <~JiS" £\3 f . Sou3.bc <Lj R h^tien 

t* J^!> ^Uil J,l SoJUi! ilij-Ji olJjll^ 2yi> Gryphees 

£*y* 1 3 «.~ 11 j oUiu jia-Ji O- a i) c 

. Cancellophycus ob iL-JS' jy^&. ‘ La Verpiltere 


4_-I5” j_pw» tSJ^UJt lfrO> t (*-^y • j-*"}* 

Ostrea acuminata ob oLjjL* L*Ji.H (j < c S5"L»-*Jl iJj-Li oLib^ayi Ob 

^ jjLJl J_Ujjj . ( Vesulien Jjj-i ) a-J ^ 

* * 

«Choin 0^-9 d-^ js*^ J^' 

. oL-iJ'^yr j Villebois ^Jd> J 

IS" ^ (_$ y>-\ ij\jj * (J-Lms J 8 ,j> 5)lj (JjUl^sJl ’ |lb 

. ( l^ibJl (_5 jbli Obl>*£~Alj <~£- 4jJjA>- \*i j-* 

t * 

. Chailles oli oUJo <Jp J**j J Wj'- 4 

£Jl>cju*\ Oli oLjU Lf^aju jP 

«• 

OLyJI j recifs aJ^>J)!\ o Jj* £^jy C ^l * -- * ' - -*■* 

J ^) 25 |Jb- Jtsi O/J U^SlI oi* 0» (HI c >nA >31) OWj Ol£il 
oJ*x>- c t^-1 3jU~ ji c ol^t J jtfi A*il$ cJK" UT ( IpU^I /si 

JUaJi Polypiers ol>-JL* ij*-* J*^- 

^ aU:> > ^p ijl^^JLJl 4jLs0j)I\ Iaa 

fi 

JU>-^ ^ ^^15" 0L- ji^ J pteroceriens t Lons-le-Saunier 

Jup t Diceras Valfin 

*■ * t 

4 _jj JL* ^ y Echaillon jj Saleve <J t La Faucille 

y>»Jl S.LJI 0 C-ii? . J J .yij^ 


— V > A — 



oli oUi) jl dUi *bj ^ ** OJK} . 

c/^ (*^>** oLjj^a^ olj oUuj^_jj cChara j aj^ 

• ^b^' ^V 1 LJIp OK" ^JJi c 

c^<o>ilU 2i\y — j 

i/* 4 Jlr~^ < — Jj>* LJl>- ^bj^' 

LiS"* ^ajJI L;>- ajcjJLSI aL^JI JS^ oJK" 01 J5"jil j^* jJLjj <■ d’erosion 

*£ja Zjj+oj J^dj jl C-pUai^l aL£)I odA 01 ^ J^ JK" . ^*JL 

* i£*bj^\ J^= J *j4j*- \*y 

4^ (J^ 1 a,LJ>oI ^j^pL* aUja^I *^-b>^ Or 4 4/* ij0j*y l*i* 

jli^y 1 ^i*^j <JL*dJl ajI^JI OjJ ^ c 5^1 aLSsJJ aJ^jJI <iU-l 

* y^Jj^ j' vl^' b>^' i^-wJ Ijjw a^Ll* b>w l^i c Morvan 

(Y^A J^) 0>J L> Mont-d’or cJLtiol J^b 

4 ^-^>“LJl Rhetien { ^ij^ ^ 1$, Jj aUK" 5 ^*jJI Oj^J <d-j>- 

Silicifi6s a ^^L^ * oLL>*i**w* 4 ^^L*j ^*J5" j>%^sj b-j O^Ssj 

•** ^i)_P^' ^ Ji {& ,4i«i' (<? r :; i li*j . ( '\( ciret 4 j^ » Aikdb 

Jl i Yonne j y iiku J Jtf jJJi cJ^U J*j . cJ-l J*i, , - ,^.t 

^l-»^A--l jj jAll ^l^l J*i& eyjjl jl c ^ JLjuJI 

a 5 '— 0 >w-^t Lis' I Poitou yl^j J_A* Lpl Lis' 

•* 

L^Lail IAa jl jdlbilj) aj^ ji saumatres A^L>-i ^>-j aJL^L- 

• ( J^d>Ld!i ^ t'dsil 

j Gausses aaU^ ^'b^" «^bi! J ~y* 


F. Roman. Geologic Lyonnaise l.Vol.356P. Paris presse uni v. 1926 ( ^ ^ 
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<. L* \*-y ‘ i /*" *--s s> " <Jlr~" <~*s-''^ V> s f 

V~^' jifa fa • ^ a*^ t* U/ 

Ji_£«i«U ) tJb^ j -«* U Lfcj q Ii * 4_iJaAl ^s ^silj AJenien ^S)l\ ^ elAsit 

• ( </s- V* 

H* vtn do 

tCt- J? Fortune h 

N dree/ Mont Toux, (6t/ m) 



iT .^J c T -j-jU#- t \ ) (Jy -T j*) MoBld’or *ikl T 1 A j£i 

jj>j ; z — Cancellophycus jS <■ A * 1 V . (Jij^^ i *\ ♦ 4 0 • 1 ^ 

i \ ^ . L.Concava ^ . z — /* ^ • oUU^i 1 ^ • L.Murchisoaoe 

. ( Iissoceras oolithicum z = Ciret 4 \ Y . Sterphanoceras Blagdeni ji ^ ^/r Sr-^' 0UJ9 


J A*k> J S^aJl lambeau aS^I dl bj 

1 *-* <-~*j ^£*11 j* 0 vl^ 4 Valence o> olf Crussol 

lJLriVj (W ^uLij ^ Lacuneuse 

ob oLjjU : ^Ml ^jjUl $1x^1 Ml Ua j^-^ U JIj JL^pMI 

jy J>^ 4 JLJl^jJ _ oL> 4 a^^^I _ Posidonomyes 

4 ^ r jy^S' ( j ->* aJl (J? ^ ti J'-^' A***J ) ^r^d. 5 *i>-b» 


.Tithonique SL+.. J .I 4->*~Jl Jp 

4 des Gras <iUd o^JwaJl 4 ^*l£JI A-Jail J 4 4^ ^ 1 4 

. aJ>~^ V-^ j^>w^ J a-i^jB" Uaa 


i^Sy jB" J-d^iJl j UjI j jl U Aa! 
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c<Jt ^*bj^ J^**“ jUJ^i-^4-1 

Jyc^-lj SJji-1^ O/Jl 4iiaJ> cJS^ c jjjJl dAJi JS" J*A>- 

c JyiJi lJ <J Jlul^^j-j^l : L^ 

t)Uaij . (YU j£i) (jJi^jjT ) OxL^idlj 

4^>*Ji oLJ^Vl) La oj^iil 1 ol^jail (J 4. a «%, *! ! aJ>-jJ 1 oL^^Jl jj*' 
4 — ^>JI ^vjjii d)i jil Ldp ( Ptaytloceras j Lytoceras ) *. j . » . J l 

a»U- jJpj Cordillfcres i-LA-l J->^LJl ^j>- <j n£ritiques L^tJl ^1 ‘5l>wiJI 
Oy^j ( ^JVl jJpNl ,^-1 ;_j 4-' <j~>-J ^ <_11 *— a ‘ ^ 3 * j j • ***$1 Cj|^aaU 

• i^-jjs^' cslM' Jay -Wji ‘ iJ' Jf V 

t Jl^l tj t '^-* l til <~ *i - j a > <— *£ 

^ ^b^-' »-*«<*% ^-r*- v“^5' oU^sM ^ o» U-» £0x- ^1 frl^.S/1 JT 

U J£\ > ^Jb tl^ <, yUi^l tjSfl J W : iJ U&^i- d\Jl I jtfl 

* * 

oU>) JL^- t (Calcare ammonitico rosso y^Vl ^jJyx\ 

Cabra \J^ j>^) WW*-' c^j -^W* JWj c(Stramberg 
4j 4 (^7 *^ ^Uaa jl jL-iJI (jj 

. (>) ( LNL-a ^ Spiff OUJ? ) J^>LJl 


sob-alpines OTi\ C <£ 

Js&' Jjl* J* ir^ ^b^“* '•** * ^j^A\ *4^ 

4 s *4 ^t=* 44^ 

^U- ij>- Sallanches JtjSlL- ja 1\Jcj\ Ji^Jt oJ J> 

4 . « sillon subalpin cJVl C-^ U ^A>-l » c ^ a P 

OljUu^lU \jJ& UjI^ JJaj A&s c oXio L^lL*j AjWJ Uj>o t3UaJl 

JUj . <J\y* o>w* y~£ Ulj3-t d;iU oliwJj ) 


. i>lfc jpy^- p_>xj il>w f Aib jLljJ (jj Jv^ijiaJl <J ( \ ) 
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‘ l T-U.U 4 4 iiu Vs*ji y 1 uiyJl y LUl vlUi Jy y 

^LLSI -ukJl ^ a^j ‘(J*-' 4^-^' yUJl 

UJj^ ^yUl Oj£jj . Ly y. ,jji Jly- ^ y £ I 1 juh iTlx- ^JLjj . ^:....tJ| 
«0 j J- lJl Posydonomyes ob C — -iJl ^ ^i* ^ c *by S-.-K y 

JW cs ^b^') 1 - yyu) iLuib 3s uji 

If ‘ j*si jywaJI ybjjUl y l\J*\j . (,JjLJI 4_J^I 

5oJ-l i»£UJl J&- yJS' U ait » ; -/aT l^I 

J HopUtes J Oppelia ) ol — JyVl y (<_-yJ i^i) y-kJl 

. (Pygopes) iyi. T6rebratules y ikbiM ( Perisphlnctes 

(,£* 4 «£*«» JjPr 4 yill (_j 4 LL*t £y dJJi 

jjU 4-i y viii» vj-J-l yi . Vind61icienne k-Jb-UiJl S1-1...H y bli 
j^*Vl 4 4 4y)l j^- \j*, jj~m (_jj UUJI l^iLJl (J 4 jU-lJl jj 4 Mure 

cli *-r~j ) y ^yu O-iK"" yilj 4 U-L^jl 

4iy Oiy ^JJlj yiyJI jaaJ} JUjJI aUuVI y ^jjl^ 4 (Valais 

* * m 

JL>- £• dL^l Jj 

JiriA <3 ^1 ^ l3 O^j 01 ^JC^j . ( Y V . ) I^Ll 

^ ^ o*>L-J^ ^Jp clSvlVl j ^>-1^1 JL>.1 j t* - j> » 

Vs^J* Echaillon OjJUoJ JjSfi ^ ^ c SJVl 

j ol: aa***}] olill j t 

. ( t A * <!l>- j 

j&j . Gap Uku j ^ 4 v> 4 -' »yi< 4 ijL ^i} 

Digne j\y£* a0j>-L^ ^}y j°j*i 

• E.Haug ^y Jj Jp xy «X^* AJwWAtlj^ 4> , - A* -I-* 1 
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J— — j_y* <J' — r’r Jf lilj 

AUij 3*^ ^ ^LUl Juioj ‘^4=’ (J^ - Maures-estdrel 

) <£ s * j}jz j' Ms-*> Mi uy ) J-*-^' 

SJU-jX <j If t L*li c ( Provence ^UjjJl ^ tUflJ' S--J^Jl 

. ( X V > j£-i ) ( ^^->jji ) M- W 


Jy £_^y jJl yy : NsJ>y-i\iji\ ^Mai <jA>yr — M 

ojLiVl c~£ ->-ij . *iU«j ili» j~*i} . 

* 

. £* U* Avicula contorts 

fy <y «/u) I^aa 4 

c Rhynchonelles t Mytilus ) aJL>w? a-j^ a ~J^" jy-^ay oLio^ 

* 

c Dogger & Mytilus yi I^JLp j^IUj i>w* ) yyjdl Ji£ V yj ( N6rin6es 

. ( w-JNl oU jJL* (J IjJ-P yllj 

jX*«j cJyu y!l Sy -Uj t dJJi <3y 

j juJLLp j-v) *jy* jy^ 9 ^ *|y 

# — 

j oLjPU-i oti f ivyj' olJyl oli (Guillestre 

. Tithonique yy-jdl Calpionellers 


kO »<L<> <J^>x_*/* v>^i ■&£" a}o^m\jj i # 4» 111 c.. .~..tSl g <*_yy> (^.. allt JUL*il 

OtiLU y**j JL^ioj . ($.lya>- ) <w*L-l <LpUJjI jy*^a> JaJLa^j 4jL>*jJl 

oj-to cJ yip ^yy ^y cJ 

. c^^Jl A-JVl dytl-1 

OiiUaJl dJj^ jl y? yij jl JJi J-5 ol^Jii Ja^Jil 

. aJjIaz^ 5j y^\ aJLai^m«j ly^j Lo^s oli^Lail o Jj J»jb 
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ja [&jj .ilL* fli ^ili aJjJJ-I O j$b\ 

<aJJL* j t . yiol -^pr*j <u^Jl ^ ji^ . [yjj l^j 



^j>x-** £A ^y~~j\jji A*+m c3 U^J C (JjUaJl 

JL*^ ^LJJ-lSj . ^j-wJl^Jl JSUaJlj JSUaJl 
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• siV: 4 o sw ^J>y — X V < j£-i. 

LjjAJ v 4jlJaJw* j C w>UjP^U JaJllj^sj 

. ^ M b^ r ' [ 4 tJ 11 jy**^ l> £XJ 

4SjjjaL a^Sj Encombres ^yy^Ji aLZ* j-wy t ( iyL- ) Jbjj> ^JLS\ ^ii 
Embrunais-Ubaye aaV* recouvrements oLJbjJ 4i]aj> <jj ( Barbier oLl^j) 

y Y.Gubler Wahl oUji) (Morgon j Chabrieres j Piolit £. Sly*) 

jS^jC ^SjJI AiJUJi jjtUll J Jy! ( D.Schneegans y L.Moret j M.Gignoux 
Avicules oli Lumachelles aJ^UM JS^ii . a JU aJl ^L-lp 


— VTo_ 





*>Lix ^JyjJl j^SC ^ J^J . oLy^lt c...— .-'-.Hj Gryphees ^Juji- 

<£} vJ — -_i« ijtj ; — y ti — (^iftj) ^"w 5 

S_>JjL. JL^ J ^j_£jjL-JjT (^Ju «_J_U j-e-ji) Cancellophycus 

. ( Prealpes 


(JlJ f t 4_^.--^.i^ f bj-JI tjijjL* Sp\ — (_jyJJl£3l ii-Ja; 

Jic tOLpU-iy Aptychus oli j_pw»y oLij^ £* iJJ** oU-1? 

4 ilai« J— *iij} £» 4-JU- (J 0j-£o (^-O 

£ £ ” M ~" 
a-lja^ ;« o>-ily- ^ v_JL*j" Jp Embrunais-Ubaye ^lyl — 

cJiL J Jp *->yd! 0^ *^b^ V!) <> V* JT ti 

^>- L*j <L-J>j.i JijjV o%^> £*) L>U£l U^si ^ \tJj 

. U—J O^j IpIajjI Ia^I 



• < jjj> 0*) >H\ ^ - TV’l 


^LJUpl <j aiM t c-J'Vl 4 -^Ja* j vJ^>- 



c iULf u/* i lyLJl (3 c Chablais 

yi ‘i/£>) lA^W'y J|y*~*W' V- (J^ <) V^y J* J^* M 


_vy n _ 



Jyl t Mytilus jij Cancellophycurs ji yy « yj*J » 4 ^^ 4 o'yJ 

<J 4^sCjjdl oVjlJI y ULdSO} (£) . . . Guillestre yJUlP y^l JiUT y*"i 

viUi . Jy _ AJjy.1 JUU y If ‘ oJU^iU oU^JI <JlL£ 

. <. JLsj^J\ <JLA- 4j>JLvai y!' i^lwN( o^-i y 

y*M JUaJi o' Jp yiiu : ^V?: <y^yr — ^ 

yLU' jy s^ ya*> (Jj * <y L>0^ 0^ 

^yijJLj 'O-j 4 yLU' dj& Nl*^j • <JllaJ' 'LA JjJUO Oj>*A*-Jl <Jp 
. wJNl jLsr (J ^ 4 iaill J Lu-^j 4 aJJlpIS J L*JT c^l * %•£" c RhStien 
J*A>- Oyl Jj oLyNl Ob A^.jJl A~J^J' ywJ' CJK" 1^ 

y* 

Ly^joJl OU 4 I^Syj 4-^^' JL>*- <Jj 4 j c 

y-|yiO O^SJJ . ^ -0?y COK^ y)' 4 OUL«^U~il y* LyJ A-JliU 4 £.'iyJ' 

J cJtT aLJLJI O' JiH Jp yj^j <u*J' Jw J jL^' JJi JpN' 

y L~b Nj OjJjt y yy)L) A. g ka^J yy jJj . ya*i' dUi cj A^jlp l$-*Jk** 

.(oVy ^' ) 

l3 J*N' (J* O-T’WL a < d>W J Jl >• J^** (Jpj 

• y>-J AjJJ^Jy (j* V/^' VifrL 

Ja>“ J y*J' JUp' CJ^U? dy>- ULdi J dJJoS" £-0^)1 j^LyJ 

. JLpN' ^ ^£jjjJ' Parentis 

4 cJjUi; oi lyU cj A-^jyJl oUy^U' O' ONI JL 

JUb* d~» 4A^U y 4y%^J' ^1 ^ 4AijS>' aJL^U aJ^J' iibU Ak^l* 

d-y 4 vyyJ' oI^Ij 4 4 j;y-' A-yU y 4 Menton OyU AAkiA £iJ CO'S" 

. ^ ^ A^^J' JLA- yr_a.,.Jt y- LjLu^Ij JUajNI 

(1) M. Castcras, J. Cuvillier, M. Arnould, P.F. Burollet, B. Clavier, P. Dufaure, Sur la presence du 
Jurasslqne snpdrieur et du Ndocomien dans les Pyrdndes orientates et centrales franfaises (Bull. Soc. Hist. Nat. 
Toulouse, t. 92, 1957). 


V Y V 



J. Curutchet, A.F. Faiando, M.F. Vigneaux, R.P. Walter*, La dfcoaverte da chao* de Pareatb 4m le 
Sud-Ouest dc la Fnuice (Proceed, fourth World Petroleum Congress, sect. I/A3, reprint 4, Rome, 1955). 

P. Donze, Les coaches de passage da Jarasslqae au Cr£lac6 dans le Jora fran$ais et sar les pourtours de la 
«fosse vocontienae»(Th£seSc. Lyon, 1956). 

L. Moret, Existait-il une communication, vers la fin du Jurassique, entre les lagunes purbeckiennes du Jura 
et celles, r6cemment mises en Evidence, dans les regions proven?ales? (C.R. Acad. Sc. Paris, t. 246, p. 1342, 3 
mars 1958). 


— VTA 
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* 4 . 

jA i lJ~>» <~*Jj** J>%^ai ytk l$-H ^>1^1 °^ b £-> (^iJl 

N < aaJL^-I <jj Kreide j Chalky ^_A-I 

oiLt £, u.tr ^ jbsy si & (^uji j nj >wJi iJub 

J** 4 ' cil Jj^ c£-^ ^ t (J* ***^ K S^i^ 

•G*^<^) <V0 

dAJJSj t y *j*ty l*x->- Ub <j^LJI i*->«Jl 0^^ 

* k>jJ* <>• (Ja^l (*— 2J' c3 4 |%^Jt tj £->>!' 

cil c/ 4 b'*“~ w ‘ JUuNl Ol c£j>-l ^ u^b 

UjU JvaiJi 0j£>^ d~£ c(^jlj) fij ^b^Jt 

d->t^V liJLA Ljfc c oLJ^/t C— »£*" JLij c ^ \ “jUlUill 4-u-ljJb J^JLj 

. W.Kilian OLJLS"* . j 1^ ^IS ajJlJLaj 


/v^j) ^*la^Jl J*>^> ( \Jj£* 5-L>»Jk.l obNjJi ^ fUaJl j +. 

^ V| j^l»LU «Jla ^ ^ ^iUil jLAWl Ijlj . ( <^*Ju) f>** t olilJ 


-i cfh ( ' ) 

Ob JU> c ObjUiaPj 

. jAit ^i^ji 


_vr<\_ 



: iJbil ii>il s 



<J*i ' 

• s. ji >w> : Jb 

• ( cTi^ ) Sens j'jP* : J^r- 

4 jUwU-^ t IJLJyfc Maestricht ^ iu*w 

(BelemniteUa mucronata 

« 

( Belem nit ell a quad rata jic iltjyf o-Uj^ y c 

( Micraster coranguinum ji ^ ^)L jl^>- ) J 

( MicrasterCortestudinarium j iiilJjS" (Emher) (Emher) 

# 

( ) ji ;/ ^ : 

(^S^Ip j\y>- ) Maine JU, : jU^u-t 

cJ>P (^j-^ ) Aube oU;UaPj JU, : Albten ^jT 

. <_$ Gault 

(JaJI uJVl jUr ) Barr&me <a]ol! olJ^T ^jU : ^£>U 
l^j^- i-jj* ^ JjL^y c-j/ Hauterive iiki V~^ 

^ / Valangin U kl V-iS" OljjU : 


&y [ 

( j ^) 


( ^\sj^S\ Car’ l l JLib i oljL>*.u«Jkl jJLp ^1 J^lS\ ^ L»l 

Ob^l>-l ) jj AJI OL~*S"" (jJllj ^i\jy^-\ C-^-J <jP } t + ty C aJU-I obi-^aJl 

jj jjl Objlp ( j> <Aiu>- JljJ V C-JlS^ . ( aaIaJI oLJUJj aJLLaJI 

. (ci^' ^Lo^Jl J^>- Spa^l Jl 5 j t Bennettitales j Conif6rales) 

oUp*d|j t ocliJl Rudistes I apj^£ jLi^t SJLio Ij^ Ji^Jl O^oj 

. 4-y J ^llj ^Lg^l y . J l oL>»^L-^ ( Orbitoides 4 Orbitolines ) cg^SsJl 


_vr . _ 



W, CJ J 9 C-*iU l t Jiifl J^U 0) oLiyVl o^wl 

%-4> JlSLiVl jl oj-LJj t <J*>U c-i%- <L^- i JpVi ^b,S3l ^ 
oUlLijJl «L»*I ^ d£^-— ■! Jij . #£*} 4_> 

JU Oursins oL^u>»Vl L*l . Uintacrinus j Marsupites : . .. * 

dr* js^' Ji ‘ REguliers oUlasdl Jp cJja ^11 ^ oUJa^ }H)I 

(Echinoconus t Hemipneustes ) .-, 1 -U-. niIi 

d'-d-tp ^U-l oUa^ivs ja 0L-^(- ilbkj ( . . . Echinocorys 

. inoceramus j Spondylus : L*^ 

t Ptychodus c^L^O] olj-^T oL^LuJl j, 

* — ^ u^i) t(J^-SJI oLjLaj ) Mosasauriens 
3 ichthyorni ) jLuJVl oli 5Jj-DI (iguanodons) 

. ( Hesperomis 

UiU t ( rvY j£i) icaiJl UI>U >Jl ^ ^ Ui 

US jlOadl (^t t jjLJl ^^*11 <4^)1 £Sil Jp 
oULiJaJU OjUi* Si ]a al l t Sj^UJl ud. iSjadlj ( 4 : U:_I I C • ...^•L> 

V>4-' (j> U-~>V jQj C ( J»y ~ ) dolijl 

<^iJl Jjyj lo^Aj .Epicontinental U g )| , .1 1 ^Jp 'm — . 

dr* ‘V>4-' o* _/*Jl jIp ,>y- <j JpVI ^lyjLl o 

‘ ii4 jipl oi yljj J-da^ dV ) J_ji OjT J-jr* Jij* jf- 

0L*JaJI i -A*jri ^ »jZ aJ' j> *Us*I} . ( j Sfj <a-liajl yJuL^ ^ 

^vap ^ Jpi/I ^b^Jl <j Asrjl ^ t JUhuisjyi ^p JUdtJl yi 
J^>- JT ^ 0L*Ja ^JiC ^JUI 




. ( rvx ^ lit. > Jl) ^b>j) Sjjdl ot) r Sll oUUaJ d-J^ ut ( > ) ■ 

i€J-\ i ^J»Jj j j* 4 Lot jj j-— c jLijojl iJu^ ( Y ) 

1 1 ti .i . • 


'ur&~* 


jiUJl t^jJ < eustatiques 


_vr > _ 



% 


^U)l j>t . Jt Ji 

O* djliJl oJjb c \^y>r ('xt ^ JjJl jj> <d*jL jlL* j*j) 

M4 ^ i^l J JUJtJI j£ or 4 (Jtffell) ^>1 SjUJI 

\Jcj\j i c S^JI ^Ju^j ^5 ^ lj\i £jj+2*m\ \jr\j . 

o* Lie/' J-^iJ t jA o* 4 <fA &> L^ Ji-^' ^L^ 5 ' c/ 
iil>- <^JUI <JpNI tj Uiaj' Ir?* 5 " '*L* 4 ^e/' 



•(^JU> *j) v^-Na^V ^ TYt j£i 


oLnisa; c JU-^Ji <J Jlr 1 iSL* ol^J :^b£3l J^t>- 

L» c (Cylindrotheutis) i^sU- oLjuJLy (Aucelles) l^b ^-iULl 

# 

i&^ypb ‘ Rudistes C, — .ijjJ'ij oU-ail Oj-aojt <1~>- k£,Lu (^jj) 
^JLSVl £» t c^Jtt j,L> ilU* l^>-jj i (Duvalia) ija..— : ll oU>u.LJlj 

^fejUl O^sjj . iiLJl {j* <UityJl jtLdt yS jlf ; 

J* v^ULl ^JliSfl oJu» oljjU £>* y* Om «j tg? -b£U ^lyvIjsJl 


_vrr_ 




• Orebitoldes jl Orbitoiines t Rudistes 

c/ 4 ol^si ol jiii\ CJK*" lijj 

(l ^1 Ol;L~^Vt} dJjJjJl OULiJalt fiJoy U tjubj c ^ 4 jI 3 Jy 

Vs^jui^' olS^LU ljjA\ ol;LiVl *iUS c£/ O' • V^' 1*^ ^ 

JliJl ^ Lil^J-l *LL Jp ^hr^JI J Jwe~- ^1 ( j J ^\ 

. cg^l JjSlI J^LJl 




(Ul^a^wjioU^^)Lrfj^j Jy\» 1 4*Jj)jj . Ijd&l __ t 

cflld ^ : ^b^Jl J i^-l^lt jt wealdien ijjJLiJ! _ I 

^ LJ> ^ *-U*,) lydt&l ^ (jyUSLsT) hjjt. Aik^ ^ 

jl»L» £A> jL-iJl <_j : j\^~\ ja i&jr iu-A kJU^ £Jo ( •ukt* 
) t^*Jl «— >ji4"l ij Southdowns Oy-tyL* ji»L* ^iy 4 Northdowns jjJj^j 
Jijd (^jJl Ji—Vl ^Uy£Jt boutonniere 5j^*JI «Ju» ^ .Juiicy . ( TVT 

i-srU-t jt Ayli Ai»w Oti ^ li* .jJ^j . (>? &>yJl <5j* 

£* * A* | iJ-f-lSJl <j 4^ . ^JUi, ^>1, ^UJI JiC 

M <J> — Hjjty Cyrbnes j Unios j Cyclas _j Paludines ol ?>-•?—» 

4 ^ J-i jJl a_J^j jjJS[ ^ <^jULaJI jJUij . oULy (iguanodons) 

i <jjjL 2 > aJ^C«J A^x-ii 

^jVW oLiljJ- a_«JIJI JTLJ.I Bernissart J \-L- i >j <^l> ^ fJLi Jjjl 

. ( YVt j£i ) iguanodons 


_vrr_ 



t 4-J ^3 t c ^aLaJI <3j* £j* i <^k? 

j! (Lower greensands) aJ^Ip Jl*; ^ dilj . <^>4-' ^ U*-'j!' y^ 5 ' 


Albicn (ji f . (Panop6es i C->I;U t Trigonies) ^ £»b» oli ‘•W’ 
iiUU VP ( Gault cJy objUp ) f'ijj oljUii U*- J^. <4^' 

iJb-LJl jy~£jy jijJ^ j AjOJi; ,yl£*) ^li-Up a> ity£ v>ttUi~c 

gut li* Oj^ij . (^>1' J^UJI Jp wissant ^jy J iiJiS} 

Oli JUj ) ^juyJU' ^ i3y 

. ( Farringdon t y*£* ij V-l** " 


^ LytP If cL^i cj cj :AJUiJt 

JJUiJt 4*U-I ijW Jp J-*s- /vJ W-J olyy <Jp t ^b^-' 

IJLp C>Uw>y yJaj ^5 . <4^ Ol>U^ OyS J-£-io JIp" ij\jb 

Jaittf. Sf| £»bJ! ^ J$aj M i A-JU-iJl oUb »UaU* LJU 0 j& ^ I c yJ' 

• w^jl > j guiji gii|j ( ) orl^-*b comtSs 





T . uiy oLj Lja P c X • J ***** 1 ^ t ^ 


. oj£ ^*~3 ^jf- XVT 


0y-~- j>jy ^ yJa? diL* ^ olili&Nl J-iil 0l» 'yl^' c5 W 
cAjjLSaio yx jh\ gj-b£Jl js' iiy (TIT j£-i) gULJl Speeton 
oL« r J;| lAJL>g J ^dl oU<lj oU-s-j 0j^-> 


j ijSgi) ; : ---'I. Polyptychites j Cylindrotheulis ) i-py Ulylly. 

^ cUiy iJLvJI ogjll *0A -(^gj V~Jb Simbirsldtes 

,^-^yi *t—ly Vpg jUJl cNLa»VI -V— ya*!l _yj 


_vri_ 






_ rvt J-SLi 

■*3^ j jfnW iijijj\yu\ o\i\j^ 
Oa Oli j#-) j^jUN 

. ( Broeck 


^ e>"^ * A (Hils ^^La J*&) jjy\* ^Ll cij <■ Lilli <jj 

‘cr^A ol^Uai- ^L- ^ dguanodons j obLj oli ijJdLi JUy 
. * * * 

dl J>A °W^' t>* W* (Aay Speeton oL,Uuy 

• ^ 

j^L* i _3 ^ Aj»*l oUlA&'Vl j£*\ L~yj <Jj 

* jjlAyi A-»- jyJ>^> OjLjP <Lj|jJlj A-$vy . AL ys r^ Mj 

<ujid 5 ^-iJl oLjLiiJl t <_j ij£ j*j t ,^ 1 ; ^ <y,j 4 ( ) 

jJuC Ljajl L^j j_£jj Simbirskites oLV....c 4 ■;,»Jl ,M- y _.~_.- 

JLaJ! J ^1 0 >UL! (Hoplites Jy ^>) ^\ J 

. ‘—yd-' £» Aj'i/Ls-aJlj 


( 4 -b-L.j 4^13 J*w) Jpy _ O 

iiU-l vilL ^a <u^l oliLiSo^fl j £ I jj * iJ^J^ ~ ^ 

s-IwUjI c c-j^I jL^iJi ^ 4 ib^L aJIa ^ OjjJbl 

oLjilaJl vlu^ AJj .(Yir J^) Jl^u- cJLw-lll Hirson 0 ^-^a ^ 

<j ^l 4 jL^Jl ^>-^aJI — ( jr^A l ^ -Jl 

(Sj & I jbldl J LI 4 ^^Jl jJUJb ^-b^Jl ob^l fJLil JytJl ^>4-1 oUl 
t3 ^Wl Cs^r^l £|;*Ul ^ Ja-^/l p-~-i)l ^5^ . a^U L>«^ 

4 l^optf j 4 ^.JaJ aLI$" *ij£ 3 w L“^ Laj . Aube <^1 <iLu 


_vro_ 



Oli 3-Jjlll jl" f i 31 Jic Zoogfcnes LiA\ tLiaj 

Vassy ^_1*U Ostrtennes oUjUfl*)' ^ toL^AI Spatangues 

t 3 JlJI*]I Oppelia j Pliactules c»b objlilj i ^jLU ioJUJI 

. ( Albien -ii ) Gault cJjP oL,UiPj frt^asU 

^ jU-iJI (J li* 

. Cher j Nifevre { jdaiA J c^yJI vj^-' Jj i Rethel j Revigny Vassy 

Oti tbj- ol^UiPj JU, *h Cj Revigny j Vassy <jy L,U j^oj 

JL>-j 31 Vassy jib i-*Jap JTLa 

CAjSif Oli JUj) ^'ill Revigny ^ jL-iJl Jij . 

<. Rethel b, J Ul . UU1> (Gault cJ*p oljUaPj <S\Ju*j» Coquins 
) gaize Ai>«— « 4 cJjP oLj'- ^a P v— ^J p liliij t j - *« ~ * * * 

j i£j^ 4*^1 JL?«^ ^p opaliffcre Jlyilt (jp jl»- v^>- 

i)W~- _ Jpt ^T) JpVI ^b^Jl J> 



^ bU t II . Hauvoile ja Ji ^oaa 1 1 . ( . T ) Bray vjNyi 0\ aW <u — TV® j£*J» 

t 0 * 4 * • J*' 'J 4 ^ * J^' 4 ^ 4 ^ tir^' 

• 4 A . 4 V . Gaisc j-Pj ^Jl t *\ . 


_vrn_ 



o cJUx-1 w 4 o\i\^i\ _ XVI j£i 

^CjUl^ ^>>1 jd/hJl >jJl>- jJcj <1 JUJJi cjj t oUUJail olf 1 J1 f4~)l . (Corroy . £ oUp 

. S±a <**J*~£- \jy-A* 

Vj J-t »UL IpUJ Ji-Sll Jf JuLi; Cher jU ^1 Jj 

j IjJp jUj iJ t S*UJI Ui ^11 oL^UiiJ! U>w 

S~^ ja C L^-^J J^yCi <u£Jj IjA <jv\ Jiiij . ( Y Y® J^i) Bray ^ 
(^>JI 0 jUU jt J^L IjUa^l} .(Puisaye JUj) Us- L- U*j t >>*— 

»_jji iiiai» jp Jlpj yij Yonne jy. ^1 a If l Ua_~> L-ij <^-iJl 

ts"**') lA^*' Cr'i 1 •** ( xvv -> TV1 J^-> J^' Aube 

Uaj 4 0^"' J*/’ JUj»i-<i ^ ^ (OUW' 

j-sUl oiy <£}U&^' j-*^' Oh ops-l c^jVl ^ 

. Ji\ JT J^- f UUI IJU 

. l.v^- -Ua* (_5<Up _ja Ol 0»U.i (ii >— uUj 


_ vrv_ 




ijjtll J\# J&xZj JU) 'JA <+la*A ^ ^jJl* 

<Jj^aji\ i ak*^ <L~£- <-i <L*£s <j&\ <, c-^dl oLi Olj>» jj^ c 

JP *>U 2 i (^b f n . • j^p Jp Grenelle jbT ) jb^b 

. A^bL*^i bL>.| 4jlJL*U 01 



W '**«jp 1 T Y JJW 

•>i>* 4 ^ • >-Hv ^\s^i\ 
J— "ill < T . 

-I* ^ 


v*-ap <r 



t 1 . _ >*jJt <,^ ,fy**j\jjt 



J* J-kUl 

. S*ApLi* J^UL 
OULijoJl alPl JJ ^ |. J I 

* t) 


W V j&j ‘ (j^l- Ja* ^ W i^'^' Oj&j : tjjJUl _ CJ 

Sr*4)W^' tS— ^ <ij* J-^~’ Its* ( j -* £’• ■»>» 4->^ l^jjj_>JJ pU! jjjJI 

o*J ^ ^J> <&* <^1* ^^51 J> Jijij . *JU^J\ 

S-j-Ur jyv^j ja f . (T.granosus) Toxaster ob grumeleux bL> 2..-K ' 
j Ndrin6es ol^o £• fb^* organog^nes lij.1 i^ap 

«* I ^ ^ f 

<^JjJ^- t.L^s v-JS j^>w> ^ l^>-tj t (Natica leviathan) i*jw> Natices 
* — ay^' bj^"' J'-!^- J Rudistes j Pygurus restrains oli U Lp^J J_j* 
Ob tSjl^y oL-yl* . ( Chamb^ry Corbelet J Valletia) 

. PontarUer 4-Jjb* Sj*u ^ U* LU t objlj*- » ol^ 

Toxaster retusus ) Spatanguer oli Hauterive iJuyy* oLjlc ^ 

i/*b ‘ (Acanthodiscus radiatus) oLi^l ja joULj ( Exogyra Couloni , 
‘ I J J-JI j> ^a&l Jbl-I JJ u 


— vrA_ 




u oji^r . tSy^> *4s* (/^' 

4 ( Toucasia c Reqnlcnia ) Rudistes £-* *Laj 

a-J£ Sk-b* (J1 uiU^AU 4 Urgonien p— ' <3^ 

II LLL- ^-PJu OK" ^JJlj) Orbitolines j Ptfrocferes oli *b-A-^ 

fft W . ( jAl ^jUI Jp <^b Ji Rhodanien 

dJUJipj SJLfr oUUi-^ oli JU> <jp 

I frd o JuLS JJ &* ) HopIitid 6 s ^ ^*sU Jp JlJW i 

. J Sainte Croix SJlLj 4 Bellegarde IjL Perte du Rhdnc 

44 -ilWl 4 jUJI OLi cjK" ^Jl t jL^-iJl *<jj 

4 Q r , X .I L^pjsjI Ol 4 ^JOcJ Oli 

. Salins-Bienne OLoVL* Ja>- jjUmiN 

J^/l ^b^Jl jtt T ^b' J* — *3^1^ <3**^' °^bj 

. Jurassien <f)jyr 4 J>w* J^A>- Tournus ^yyjy 


UW^rj iki^ ^w) JL-V 1 ' ^ u^' ukl' - ^r 

( « if^jl 4jj*A4 » 

,y vjJ-l J1 : (S-»jS}flJ* 3^-' ySn ^ 

J^U- jyjl ^ o£j (l Diois l*p JT <£> 4 Vercors 

4 V.Paquier *~S"L jlLJI jlW £--ljJ' g*^l ' *i* (J*} • J£" 

. ( Y YA SjiJ'l j*-»l 1 Jjs*!* j * 

«J U> iJjlil 4JU— LlUill *' ., a . J ' <■>..» 1^ 11 

JL^_jj i'Ai » Jwil/cL' j-»l L$i^y Jjj) Irl^J 4ikdl 

oLi.ja.ll jill jC — a-jl Oj-^vj N iij . ( (( (*-Wl <Sy~* 'f=* 

oL-.ol j \j^9- tl )y£j oUl^«. t .»c Ijji L^/ 


_vr<\_ 



Ai-wJl jjjf-tpall o‘L‘ ja jl (Duvalia, Desmoceras, Lytoceras, Phyllocenu) 

* 

dr* c dwLpU!! XjS' t L^> Li] jy£y .(Pygopes c Pholadomya) 
HopUtes Boissieri Jp 5yU Tithonique J} Jia? ojU 

ObUcuw* oli oLJjU 4 Jj 4 (>> (Berriasien ) 

oliLw JxbaC otJ,l« iiliAj . Pyriteux i-a# 
£~obj c^fcUl J oLLWl ^ 4J,lll i-JS^I j^waJt 

©iptf Oy£y li* . OyJJl iJLJ 4 LL*-I Oy£j ^jJI 4 jy>waJl 

I * v 

f-iJ' ol us>- Ancyloceras ja -b-ull ^ajj ( ) (Bedoulien) UjjJb 2....1<T 

^ ^ <> <r W»> W- ^ J*IW» .j* jAt 

( <3j» ) OLJT olij gr&eux 5JLi. oliL- ^ LUj . 

I i* 4 <^iJl 4 i j a al l ^S)l I c-ybdl 

. Rosans Oijjy JUp 4 SyiJ-l 

l*>-bJ C-JK*" . \j&r <***!} ^ oi* <Liy5yiJl Syii-I Jl j%p 

111 Jl <j/y 4 i-JVl <ud» Jl^iJl 4 ^JNl ^yifl yLSil 

— j ^ 4 ^ i^jJl J^JJ <—yjJ-l j-y 4 JlyLL- 


4>P <1^11 vlr*' : — JJ* OUay* J*-l^ _ 

.(YV^ <il>«ill (j^Lly 4-jb-L* jy^lsu 4-w^llj^Jl S^yll (j <U*ij 

dr**** ) fj* >1 ^ ^ d*** t a-^[jj4“I *Ua~JI jy>waJl Jyii 

4AJyS^lp V-JT \jj>^9 SjjSJ . 11 j^wJl Jyi if Jy5l 4 i*ilt 
f • Spatangues oli jl d\y* oli O^y 4 ^yLl ^ 

i^y (cr^ iik^) J^l cj oL fc UcuJ.I Jp ^Uy yy 4^JUl <j*l 

• ( ^ jr -**b; Ardfcche ^ ^J) Berrias i_JT oUjl. Jl ( > ) 

• jt kk iiki* J ijtfipi La Bedoule J| ^ \ ^ 

. ( Vaucluse aJAoia ) Gargas JJ ( r ) 


Vt • — 



; Durance j Orgon j>\)* ja Jai ) ^ ^ 

— it • Oj*^ *h>]^ 

c LJL *^ jA aaW*a j 0^j\(^JJt &L£u*L 4 V^>j ^ ^ aJj^Ip — A-jt 
Apt CoT l 3 j c « Ji-Jt 0jL>- » ^ 

otj^lt oJla ojJjj . ajU $.1 ol^L^iPj JL*j <!-->■ 

c * *• 

* * - a...* L* . I p ^j^Jajj aajLp ciy y ^ »v««jcjt ^p 4 bLj^t A- l xLi^olt c ocres 
0jl^-l jJ^il ^jSfl J*. yjl Id* ^ w.y ^-1 (ib Durancien ^-ijj 4 Jl £jjJU 

. <up a*5^3I Lp,i <<iJl (<^*JI 



j>) (G= Grenoble) .Ui> Oy-r 4 ^\j*£iV 4 *A*ta - TVA Ji^l 

(M.Gignoux 



^aJtiU jyi'Vj jt Sandstone j i-— jyill gr& <U& <*?y jA) O ) 

. Peet jl Tourbe S-iW 


\ i \ — 




cA j |I«\U — Jf 

jr Jl V-5 ) > Up *, ^1 * jAl J>, 


til ij^i' Vj'-* V~^” JJ^ 9 ) ) <“*** *s*»-» W f*^ ( 

<— i tiAJi jtS"”! *— yiaM b»Juj lij • ( TeU 

• ( cT i '*iP vlr') XHJ- 5 0* ijjhp\ «-^ji ^*s»- ‘ jWry 



*>**- ^jj» - TY^ j£i 

4 <^V> >*» 

*in *» Jic .i>j}\ j»y- 
Jjit, tUUll icJLiJI ^>1^1 

W c j>— )' OUUJI 

Jl JUsi i-iiNl 




ft 


Oj_UI J-iXj .liil i_;l^.| 
Lj^* 6 





^b^JI v__«Jjj : (ilaLaC jss-a) iJUill JU^M <ui JyJ^LJl a 

« * a * *■ 

Bauges j Chartreuse j Vercors J JbJLi Lii Ji—Vt 

j II t MY j£-i) ( V-oyiJl uJVl jLar- *^5") Bornes j 

(Tithonique ^^usU .(TA> 

/„ Y o jU<aP ^Jp ^sltj 

jy^9 dj£jj . Chamtery ^ LS» ^y>.j J^p 

t aS^LwwJI oJbJLS* 0*>ljJ^lc ol)ajc* ojjb 

(jiri/’ ^ * i.f'X b\y* olij OjUt iaf-j *y <JaJp V~^ 

ilUa^ . t t L% * * \\ $ J | j>^a 

— Vi Y — 


I 




(JiUflJl 4 ^ JT juio oUUwJlU SJbJLi 

Ol: 4 IS" ol J>Uj Crioceras Duvall oli ol J>U 

4 ~~ 1 S" 4jL1 9 Ljb cjJJj t <^b ^ . (Toxaster retusus) Spatangues 

oLLl? ^ cjJjli c JjlJVl jycs^Jt la^/Ab <Jij 

oJbJbr <aJ? (Vercors) LJbJl AJy^JVl <jy UL^-I . Orbitolines oli 
ol^b t ^ L^jJJ Jiitf Uly ^sJl bJbtli iLjaJl Ul c Orbitolines oli 

4 4-~iJ oUVt j . AjSjI ObJy»l oliLi? J,| 4 4*sjj£jjt}\ oyii-l 

^jLJJ dJLibJi 4_jK]i olJjlil 4 LUJl Orbitolines oli ii-iaJI 01 

. JpVI 


Lt Che v'ti/on le Fontjru'f 



oy vX-sjHN ^yJbu-iN ^ Tithoniqae j_*w ifllflfc — T A * 

JJay t Is^re ^ J J>1» Jp 4 Chartreuse 

Jaj\ ^ AjJlU; 0^1 4J>wJl j Ol^icJl dJlA oij 

^JL^JI ^ JJJU yiwi 5^)1 ^ai 1*4 .<m 

* 

'-^ ^ i)jQ* ( yj >W» 0*3 ( cJ> ) lumacheUe 

J-i j* [r^yj CH. Jacob Lit- cjC oUUwU-ib 

. M.Breistroffer 

Ajal^-I e-XA t lw alPl 


_vtr_ 



a* j' >b a* ^b ‘ aj> 1 bi^“^ <A 

« 

Isfcre ^ ^1 ajUaJI Jp Voreppe Sol* Xp Jjil c Buisse ^ & J^ 

OijJI ^ Tithoniqye ^j~s5l JiUS}) Jx^ ^JJl , ( X A * jCi) 

b* c/* X>ULw J* ^4A* ^li^S3l (4jli 

. (L.Moret) cyysU UJliJ A7liLi^jl J6 1 


Ut U Jl*N : LgU-tjJI xJ^I jkUl _ jb 

UiT 1 3j^\ y iUfflUT cajV caJVIa^ J^^UI y: d^JU 

* ii^w sii^ t aX^p JX-Nl ^b^Jt 
Aptychus oti C..~ r ~CJl£it jy>^> jl c XiyUl 4 -XpVI j iJa^Jl 

JU- Jf <Jpj . ( I t X A \ ) ( AJ^objJt A-J» ( 3 UaJj *};J b (jUaJ ) 

A^uaj ^Jp JJjb t Jbl <UjIp C^JiS^ ^Jl c aJ^XLjJI Oli 

talus jjXJ-l Jy Nj JjX* <j* yJa* jjlj • ^#b^i3 aJS^ Syi* iX 

d^i ol <ly l £l*JJI (J ^U-U^J t (JlyiJt 

• « V* 1 Cr* 

i$yl J jA-in — * 

£• (Vs-^rf) ^ ‘J***' it uijydl ^ 

• « 
i^JVl ^ Majolica SJUluw# ^Jtj) A_j|bjJI J-**)LJI J oLylj Aptychus 

CjLLU ) oU/Jl JL>- ijj (aJxJI c-J! Jbr <J Biancone AjU*i~*y aj^L*^JL!I 

y*sjj yy*aiU ^ \jfj[ &jij*r a^ ^ . ( Wernsdorf oUJy Teschen 

<^JlJl} c oUlXkj olyu ^ Epicontinental A^liy i>w itjb ^Jp iJJij ^-b^J! 

4 — s 1 ^' J' — j^) CJK^ a-j^-^a Jy*" ^ 

.(i^JJl Meseta SJJlli L^-Nj LJjJUai ^ AjcxiJI iJb^3l 


— V 1 i — 



tj i i Jp li* jp £•&». £*Jai (1)1 Vj 

ijjULiJl Ji—Ml ^yo Torres- Vedras iik^* <j t Jln^Jt 



>>J 1 d)t J1 Uaji 





jjy 2.;,UJ I i\£}\ iJipi t Sub-b6tiques iJLiJl J-'iLJI ^ c d£i 

JT 4 ^Uaiil Uji c 4iy«s-l Jij \jj£ Oj^i 4 Meseta bjjAt 


— Vi® 



4 lS \*\ • ( ^A-Jaj O-^ JLJSL^-) 

— jhjb tjjhj U~^ jh+* J* c S/yN Wj W’r 

. <_^JI c? J^j t c3 (Urgo-Aptien 

£jP Ai>-yC Ip^-i* . aS"U^ J I *b*XJ*j 4 LJjl* J ^JNl 

A-^Vl oJj-LiJl 4 Olfcl^sTyi oJ-fc C-jK^ *Xi^ . ^U^JJ 4jLL*Jl 
* 4 -^ > "J 4 J O^t C~>- aI>^C ap^w> 4 A^^jJl JU>- <j 

• ^U^Jl jr J*A>- (^jM 3 ) 

js^i ^01 v>' J Jiif - J 

i^lli SJL-iJl i»U-l JSji ^?*Jl <*!>■ t^JJl t^»li»j^Jl y> iJli 

<*U-I Jiy oU^vji li j^Svj 1-iA oii c c Lil^-Xjy 

J-*~i v >ll ^ *JU* t( jJI ^JLWl J U . ^Ul&l Jlr> SjU! ^L-l 

( U iTL-Jl SJLlijl 4^31 oLyVt oli ojlil !' OU 4 ^1 
avant-fosse o ^.g^ l <* JjL* (j 4_ a .w*ii 0 ^S-iJ t * ~ * ^a 

(jS-lj t3 ^*i)M' *— Vl^jiJl i^isUJ SJjUJ! jJpj i-JVl 

yi f*^i <!)' 5-UU £~^d ay? jjAwJI ‘O^r-i tj Vi^b 
JJL5JI, cas&l JJUJI J icaiJl J=50l Jbt-y cJtT 4 JLjJI 

. y*aJi 


4 I— 9 -J 4 ijjl y^v^aJl 5,Ull (J LUJI i_^Liiil cillai j jjioj 

Jyl 4 v-4^' •>«*- £->y; O' *Jp OS' (^JLlij 4iS'U-Jl jujlJ. La O^Ssj 

Jj Liull 4_Jl^>- <- ;— 15 ~ £• ( , Jurassien Vb^ Juioj 

bijll) ^UJi ^yil Promontoire jL^il ^Uail Jjy .Jjjy . iJyjj' 


# 



i/fjW- 1 c^ 1 s? Jurassique v- 1 Jurassien b^- 1 JW J! ( ' ) 


. ^liil vJbU Ja-iy 


— Vt^ — 



• Cf^ d* V vJJJi i(j3rt^l' ^r^tj 

aJ^U Li^il cAjyMj ^ ^JLUVt <j LiJi! 

jLiJaJl 3i 4 l^Upli JLp aj>IS c aS^L-JI S-bXi gr£seux a. ?..>■ 

. Albien ^JVl jt ^ Sf[ L* Lx*l aJ! jJU V <£^Jl 

ciJUJiJl A^i* dJUij 4 J^JSJ CJlT ojUJl Oli ^ 

(J^>* A^j^x*^ A*«> £.1^?** 1^3 cl»>L*£u> 4 Lu /jl 

4.5-^^ ^Ls^>- ji <!*>•) Ja-^I 

^1 <£r > '-^ J*j*£ <. jjiJI oL,UJ Jyu 

. jSi\ ^U^JI OUjaJI cJ, 4 c JpVI ^b/JI J}U 

>H\ 4\>ir\ ^ - r 

^j)UI c ^ > ' — f 

‘ y!>! (is*^* l^>-' OLiJaJl Jp <-» ^U^5*JI J-Ja-^J 

Orbitolines ^ 4 ( i-k-ji* ) VJD W“J ^Ul J 1 '^>- 
^ ftljst^ll al£l ^ L*JU 5 j UT jtS'l ii-^p j^-Jl Oj^J) . Rudistes j 

Orbitollna concava IjS obV..< oli iJL. ^1 • — "' fjjj t j^Ll 

l^l^» J?- Oij (Perche JU,j Moine JU>) Acanthoceras rothomagenese jl 
jUuiVl jii^JI ^ c (Exogyra columba) o[>l< oli objl* 

v> 4 -' 1) Wy-^ • ( <^jy ) Rouen jl^ ilki* ^ 

j Aube ^ : i] a :^ j jLliiVl S^iS^ aJL^p aJ;U Jl JU^Nl ^ui j 

aaJo^ ^JSj : aJUjw aJL>-L> JLc^ l 3 ^Jaj * Yonne 

4 tourtia j 4 ^ 3,^1 ^^Jqjd aJ^UJI — Ljjlii JU^ Gaize jjJl 


_V1V_ 



l 3 * * 4 — pU i.J> — \jj 

. ( TAT JSO) _ ^>JI 

3JUl£ ^ 4-jl yc>-^JUl ) AjCJJiJl <aj£ 0j£> (^dJl 4 

* 

j-yy iijai* y» : ui^h* J°^ <4 f ‘ ^Uy~J> fy^ Liy? 

yk iilj : LiJ.1 iJlj-yj micacds i^lSL* t i_*Ua>- y>*-~j O^j Touraine 
_,!>! i>w jli csy^l >Uil J L.I . ^yJI ^ J (X) tuffeau ylfe ^ 

. Rouen tyj oJU. i*k> c5 J* ^ <• 

llli . <-? (J^^“ 

ja \jS U~i J&u 1Jj>- jJ. < r ^\ J j*j 4 ji Jaji' s<** 

.(TAT 



. ( J .Cornet jp ) A ^ (Toortia) JpHs ^Aa — TAT j£-i 

Oy^j Ujlp 4 <ui>jdJl ^Ip ^ULj 4 jJLioll dj dd jlj^i ^d-* 0^"* lij 

4iL>* jt>L* J^Liu « Pouilleuse iJUiil IjL^ » jf ( Ud*£> 

4 ap^i* Ol^iiA 4 (S j>~\ (jtlu j (dJU ) ^C-Xi £-~iJ 

^JaxJj Aj^JL Jaii£ 4 cMj*P Oli OUjUflP p— I j A>jy^ c 

. Ajy-^ajU ^/ax; 

coUUa-ll 3*.\j* Jp S?i Jua-J jlyU U\jJ\jLti jZx'ij 

oUUU £^U \+»\ j&\ jl ^yaJL«M <^jfz ^ J^w» J)j bySli morts-terrains id) ( > ) 

* i u^U d V*^' 

. e. LJ\ ^ l^dlj y •*- , W > “ ^ j ( ^ ) 


— VIA — 



Vy uL — t6 Bllemnitelles j Micraster ol'U^ hu ■ - , *■ 

« 

4 — ’k Belemnitella mucronata y Meudon y . i-w,t J1 



\-i> _ TAT J_Sb 
V**- t v> > . 4j,y i 5 jA>- (, \ \ 


• £-* t 

• 4 — l t 

. jpJl» i y 

*> ^U)l >UH ^JaS, 
OL-LdJl Jjij .*->•[>* J»Uj 




JUl 




i£. 


t Villedleu y«Xli 3U*«ll b>^_Jl Touraine JUI j jSjlJj 

‘ — J* (_5»- <^>4j y*-^' jiyi L*Ua>- 0j£> (^JJI 

tW y Cotentin OL^r Sj-ys;- vi <j t y OUU J^p oij . Rudistes 

( Baculites ^ ^ ^ ^y~.U bt yy) S^U Oi^ JpVI ^b£jl 

‘ vjLi^ri v*y ^ ^ ^ t u^y j ^ ju-i ^05} . ^jjjt jui jji 
jy^JI Jy ^_pU*JI ^y~Jl i J.Bourcart Jo Jp u^L - < }j ijJU iUiy 
-rfr^" ^ ^ ‘ jU-yill jiyi Oj^J Somme jy_Jl iiL> Jy . icjU»)l 
oLL*y uL^ S_»p Ddcalcifications ( _ r JL^'l; c-y-*" <*-•) Jb*U 
y LpU» J «iJl j* oli Limbourg Sijai* ijj t( SJUi-JLl 

£* I jj£ ^iLs- tCJ4yU-j[U j_J J?) iCJill ^>1^1 

. ( Mosasaure j Orbitoid6s 

-^J • yy gj-^Lr^ Uli JJlf <^Jp ^b^T Jp lyL&l j jUi-y 

_VM_ 




*J*J <. JL* Iji Jji fl&J Ols»W« 

. ajcjs <3j* s^L* t5p* ijj ^3 

Ul£- j iJjliloM cUlit_ o 

jljf. <. ^>yJr\ j gr6seux L-L>- JpS/I Ol»wy Oj£j 

jl t A~Lj ^Lf ^i3-l Jaj?l j^oj . Jb-iJI j <*?»*£■< c W*^i> 

j( r- V^W- j£i Jp C.:a:» ) Quadersandstein 

. ( <Jj 

jftj ^Jj Ujjy _ UUj^ L-Sy 4 4;^pli ^ c <j*^ 

Ajy^ UJj> (iJ^iJi LJlit ^ C ja-^ ^ Plauen oUi) Planer 

j Spatangid6s j t oL^-l j ol: 3X-^ iJ,U j^w> 

^ g^jLwJl ^Lj tUUi^j j >^3U J p^-T t inocSrames 

<_£i ^ iJjULUl ^ 

LJ ) Emscher ^SjCl oU.^U oL^ij oli oLjjU* LlLa z ^j i 

oli greseuses i JL>- ol — J}Uj 4 ( Coniacien ) ( ^yw? ^r dl 

oL-^^Jj Belmnitella quadrata ob oLJ^Uj 4 ( ijpL ) Marsupites 
& j\ j > . J Vft^Tj (^\ — ^K") O' — Jj^ly (Coeloptychium) 

t ijjj j£J ‘Jjb'jJl Jj UlSL- J iJbtj . ( jU ) Belemnitella mucroneta 

o'i ' * ■' c ^ IJa i3ji f j* iUij 

(JIjJI Ijjbj . Danien ^IjJI JjUJI Jic Crania ignabergensis j Nautilus danicus 

. ( Montien £-* L>' j La Oj£j 

( > y»-ysn j^uit — * 

^ Hi iiJbat b>w j^Ull o-U> j bUx 

|<JSVl ^ La . ( Belemnitelles ob aJLc^ b»w ) J* LjI 



c Stromopores c Rudistes) Ji ajIj ^ • i .^rl l jU-l 

^i!l t oU-Ldl Ji J-Ui <iL*> 01 ( jJjiojjt c <( oLJj; oUjl. » 

. jtTli If^KU 


C^h ‘ iJU-iJl a»U-I ^ ^ 1,-i j^u Vj : Ulufl __ I 

^U^JU il* o-opU 0^7 ^ji\j fesT J^UI J*Vl ^b£jl ^ 'u^l 

V w 

‘ ‘ a* 4 :* ‘ u°y^ (M ‘ jtlWl '-i* Oj&j 

‘ Praeradiolites c ichttayosarcollthes ) Rudistes ob 7 _ l«r ^ ^ 

tjjjjd I IXy .(Madame Syj^- ) Stromatopores ob jt (Caprina 

Rudistes <—>b 7 — 15 ’’ inoceramus labiatus ob bjU I_ ...l< * 

# 

LisAl <~Jf jj>wa» -bab .1 JUij ( Hippurites Jfyl ) 

^ yj) Rudistes ob 7 — IS' jj>w» SJbUp oljtJ ob 

. ( Dordonien ,j jij y 


i-iUl oW^Nl 5-l>y ^ ji+sj, : 4-3*11 JW _ o 


v-jb 4 A-^bjSJI ol^ <o&Jt JU* iOp- pij t TjUy— JJ 
J-^ c^-% ‘ '•*•» 5 -A-f-li Oj£j . ( ^ 4 — 5 ^. ) jbLiJl 

. vy4-l J £-i> JU* Jp i ^Uy— Jl 

V cO»y tfiJi gsU -1 coo s>~ v>J» L> ciScb- c^y-Ji 

Oj&j . ( Aturien <£,/ ) Fucoides j oblj ob t ojU 7 — K jjiw . 


V> 5--jr j_pwi( ilUa (Tercis (J ^,j v ot) ^b oli-UJl *JU 
Ua i-iU- 0^7, . Danien ^IjJI Jii Nautilus danicus j Ananchytes ob 
lOit- <s.y^A Ob IJ S' jy^aj Tky^U JyJl JA ^JULl 

J W J ‘ jjy J* vyj-l JJj . ^ U jywy ( 5JU0P OliUxi ) 


— Vo \ _ 



. ( Grumnien ^jjt- ) J,[ NUil J^LiJ c..-pjj oli 

IJla UsT L^i Oi UJ { y r * JlaJ : <Ua£>cll g*k" — -*■ 

£• ^*>^1 ,j^ OjO^I ^l_^5!-jJUl j* a^J! 

— j_^» (3,-iJl <— -il*- jaj ‘ J [r~* 



>SN W _ r a t jSLi 

■(is •') J*jr 

t irjujl jy^A Jl ij-JVl jjDl JWJ 

^ .< juj» <_£iyi ji j*ujj, 

oU^Sull JJ -uJfcL^ll 4 JL*aSI 

3j * ) 

Ob <. r »,l^Jt I jLJL^alt 



— M . J^A>" iJb?- 


Jai-1 Jr~i) - — ^ • W ry 


i^Jauii* oUa-i* ^ olS^U 

_>*J c 

4-» ^L- Jl ^ J* aS ' 

. l^b Jii^U 


♦jM*' A ) v/J' <y*y ^ 

. Vi^Jl Jlc* Jjt* 

Jy t JaJC c A-^l>- Aj^li OLU 

A^Jai* (J \jy£' c 5^jJi dlL> C^ 

Oj— i. - . oAa t ** ^ ajj-L* ^ c Baux 
jtS’i L^l Lilf \L>J &- 1 U^P O^NJ A-pU* Aj^£ j! A^ C->U-jaj filial 
t ^ hm J* c .(TAo J^Sw) JU-iJl 

. ^ C-JL^* Fuveau ^y*- A-4d t A ^— ^ c/y ^ 


— V o T — 



oLj^L* <*a*j (J***~*y 

(^Jtjc^l Oj-^jj . Bee de PAigle jJl jUL* jl^p ^ ju+pj oLjlJ 

C * f * # 

recifs Jp La>I 4 tuveau yy ^y- £-4* ^ 4**^ Emsch6rien 

oL>»-jL^J oli <Ju+0j oliUo 4_UL£ /y <L*j Jj 

AiUiU oi^ JS^ (J aj\^ jy*jsr* OL* <J 

• 4 ^r^ (^Lr 3 ^' 0 S^' i^lijjJl 


y ^r* 


£ 


yy j*)*. 


. ^ 



oLj^j ^yj}N tS£ j-j^yj^ T*&” ^\-^\ — \A 0 j£Li 

. UyJJ oljajt* *y£j\ Jy <**1^)1 

jl A^bs^l OL-Sy £?lj!l (j d£>Nl AJyjLJl 4 j y*_Jl OlftJaJl Jjiy /y 

.,fH P« A»^ - w»JLS^ ^ I i^JaJ <W*l>- {.Lc^i l^i-P c^-aLW1 4 jj \£ 

^>0 ^ LjL- a^JLT oLjU ) ^JJyj c ( ^L*K" = Cyrena globosa oli 
(^) <j*J >w») <Sy*3 i (</£ j = Fuveau 5 aL ^ JieLw C-^J 

^ f 

^-Ljjj ( Physes j Lychnus ob 4 j^ jyw?j yi~y; 

iJLJjj ^15" j ^>w2>j 4 oL^ysyjjJ v*Jip JTU oli ol^LiaP) 

y*-j\ c \* a . j^a - ^ i \jjfc ^ — Lychnus Rognac 

* * 

. ( Vitrollien AJJjyJ ) 4-jjy OlfUw~* C»li UajI 


l^iyj JJVI iikli _ i 

^jSfl y*Jl JI 4 J 0 > ^jyJ' dr 4 J* ^ 


• jr> j~i> & Durance ^ JJ ^1 ( \ ) 


_vor_ 



4 J (B&emnitelles) aJIc* aa-^UU 4 ajLL>JUj 

4 ^5^- <■ £jj^' ; O'* 

. ( Orbitolimes j Rndistes ) 


jj^V) 4 (J ^Jp 4M>tlA AA-j^Jl J^wJl dj&J 

U Ip^j o JL>- li4 a^-wwJS^ ^ J5w ^p 

" * * e 

aIjCLmm**^ c^Lwjwut^^lj A*iP A^j^JLm** A-JjL* Amu'I^ 1 ' ^jA LaJ^a ^ jJJr* ) 

oAA Jp jUy . ( y£y~olU j!^>- oyu £> ^Sj y^S 

* * 

,j_j Sisteron t JpVl y>y J »Ul< JU-iJl y- 

Ju yijj j;jr ^.^a«!l liJJi j pIUt...U i)l Oy t Embrun 

.(TAi j£i) 


-L-Z-JiJ ■ J J^' ^1^3' (jj 

J^w-1 aIiS" J^is jJp Rudistes j Orbitolines ji ^JLA-I 

Oli <LJ-\ OU c <j^Vt OjJ>\ ^ U1 . oJ A^^fcfjy aaUu 

A^Ji oUUwJil oli dJ-l ^ jl (Piolenc c~Od ) C-jJuili 
^ # « 

0^-Ssj Ua>1 Ll*j .(^iocNl — ^L^u~Jl Jjtf ^J1 (Uchaux <J^>-) 

. A^jU oLaJaj *>\±£ jl LjIp 

^ii . aJUJLJI a-JNI 4-J. <J Aill£ JUJL>- ^JA d^>j lJU* 

jj> t-y» ^ IJbr- iSLc* Oj£j (II 4TA^ j£Lt ) Devolu aaUj > 

A^wxJ iT jy>^> yjAj Aji^>- g 9 ul^ Oli OlJLi? JJ*Lb A^JS* 

AA)Lw>» ^ AjjAa A -y*P^ d^iLiw* 4 0|^-^ AjJjL* 

Jiy d-Uij 4 — ^Ll Jp ^Uj Vercors Aiiai* 

** c — 

. LaFauge ^ yN ^iy J oUU*i~iL la»- ly. ( JpI Jl ) 

Cj* c y-T jlSl. JT J t ^>5-^' 0^5 

L$Sy -WajjJ (lauzes) olU^ jSLi. Jp ojU ji a^ v-iS" jy*^> 
oii jy^saj M6audre £jy> j c jl^ ol: iLpLi? a-J^ 


— Vo t — 



j yji <■ jg\ JJj ja JUiJI Jlj . v— * Sidirolites j Orbitoides 

d)t ijy*~ j ( l/**) (J ; Ijd ^ • Sixt j Bornes j Bauges 

Sublithographiques 4 -pLi 9 a~£ v~^ jy'-*-' 9 Ai s® <3* ‘ 

(iL~p Sjy^) y>-*>y ^y^-* <£>^J *!/*“ < ^ J ’ 

. jlS'\^c Rosalines j 

cJ-l yp Jj»p ^1 c yy-Jl Jy Jp*>. ‘ JU-iJl 

OS' yJl Ot, dUS cj y J' UyP Ji iikU jt Jp JW qj 

• *h^\y. ,_ri u^y y* J-^ 

olilkJl y^U J>)' ^ y* </ 4y,UU ««&' olilM M* 'Mj 

jlpbll k --S ? " C (Jl^l qj t A-i^-1-01 

t ( ii t ta\ j£i) «oUyJ J*- (*^'» y ^ : s^ii oJla l*tii U^yc* 

jjjjo Ixj u yipj lpU» j-u t o^bjL) y <£/v — yj 

UjSvj jl ^ 4jli . jljJNl o:^ cAjj*OS>~ oli & * 

^ * * * 
ja jy lustres ^LJJl <3Uaj j 

c Vanoise jl^li 4i]a^ J Ja~^\ iilUJl J 4 

. Rosalines jJlj jj Jp Uajl c£^ J>>^ 3-bJ^ 

^L^ii)) \Jor oLJLl? aJo^|^ 

Jj 4 >JLi* <Jis-\ J dJJij oUJaJb 3L~il} «en Plaquettes 

£* oyJj . ol^Jl JL>- Jj ( Scagliose jiti * ) (Scaglia) hj'uA Jl ujSlI 

\ ^ .A-S'jCs c iwJ'Vl JL^- J cGosau jj^p SjJj jb di3i 

Oii oUJ? Jp ^LJl 

ol^w?jjj (Cyclolites) Polypiers oL^-Jy oii t Rudistes 

• ( ^-Aj Lw< «JI J^^>- ^ A^lL* (3^ «Aiy 4 AjjIjifcJ 


V O O 



i OjaLI » aJUjJI Liyl jb 

Ol ai Jj Jj> Ljb <&*£) l3 | y^y^ 0 . iil-jb 

UiJj> 4 lj» j>^j Jjbl (jistAl ^bsrl <^jJl y* (^U^LwwJl jL^UII 

jr j oij . s^^ui jlLa jl^ a^r icaai ob^ii j 

a>w<) olJ^II ja j^U! Ostraces oli a-~J5" oLjjU jl oLjU <^1 
g.1 Aj j>* ,„s<a.H ^.iJJj <aJ£* 4 oL^il 

jAl ^b£)l ^>Ji L*l^l jt U j-, ^ ^ jkldl J ut . (5aU-l) 

4 ^k>^a ^JpVI g^bj^M JJa-J ^JLl^/l 4 Lbdl c-^lvail ) 

* . 

4 Oursins j ol^l^ oli a^mJLS^ oLJ^L* Ua Ia!^* 4 o^pN 

j^wJj (J Rudistes C-»ti 4.~.*»l5T jj>^^ U¥~ l? I*i* 

Cardita Beaumonti oli oUJ* Jtc £" 4 J inoc6rames oli V-J5" 

JpS/I J^L> cjj <*3 Danien ^bJl 

^^15" jl OUjU 4J>w#j a>«-w- ^Jj JjsJ ^i>- LL^Pj V 9 ^ 

• 0jJ!3ju ^ 


N^Oja\ vi ^C4^\ — t 

jaAi <^u»£)» - 1 

iiiie ijjli ob_^j ^Aj : (Potomac) UUU*j> Jic \ 

i ^ ja\^s lj^5jj oULJL *~p (_j 4 jjL>- ^JJLii) 

L^Jj jl ^s)l ®)^* t3j* oLU Jij . JU^JI j c 4jli ^ 


J i—)jL^ij ^ jjl j_aj : ( kiJLiiLtjT ) ^ U ^jU Ug __ 


_Vo1_ 



iJLiis hjA olll? ^ S)Lp tS^LI oJla <jj di-— 

. (Orbitolines, Rudistes, Oursins) a~*jj f JUaJj ^S!/ 4 ' Jy 

* 

lwl>- oL^ j>^J\ Jj&j : (Knoxville-Beds) Ja£*l _ 

oii oU^J aJL*^-( ^*1^1 1 ^ AJb*pj 
OS’" ^.. i . j -1 j iSy^ Ail .Xai*j ^^LjLvU ^2?jI yuL» <j C-Jwsy 

i3 ^ « i OL*Jj ^jP "^K^ aA '+A (j^Nl J^\>- 

. Aj j*}\ JbU 


JAl _ V 

J_>-/ Jl 5jja3l flJu. J C-J-^ ^1 t^Ol obUWI CJir 

jp- -Up- t ULutfj ^Jl ^ile’l O' oLiw>-^l 

Jbf j LL^ Jt uij . Jp-VI ^b£l J li^l ^ c jh\ 

Jyi CJ%^> oii oli~>-j o li aSLp" 4.;...^,...t. 5^ ) ^SsyL-Ul JUJ^ju-j- 4-I 
ol^j (j_j JL»- /y» (j^JuSl ^jLJI ( Jp- ^la ;l k Vl JIp - 5jli ' 

. t- 

Ajli ^JT y^Ua:.^U ^ j^Ssj S^P-Vi j^Lli o JUh <jj . Ja-w-jJI 

V-J *ijA J^' *i*i J ^ .rfr^ f iji^) 

(j^lil j>*Jl IJb Ajb-^jll ^Jl>-|^«J1 ) *i)\}^ 

*■ « 

j ichthyornis) jl jj — *Wl J — A — ijy^yi^ 

a-*~-I^ IjA 4_U^ cU>-j ^b^Ji ajI^ J,Vp- y>*JI cJija^ f . ( Hesperornis 

o^jJl Laramie ^*\j£ oUJau O-p^ aSIj^ olib c-*b?y 

« 

£»jJ! Multitubercules oU;jJl oJuJbJl ob-bi^ (j+W) 

<Z->Vs a_j j£~. o»IaJslj ^ ^p . Q. <oLiil 

. ( Midway APy^sf ) Cardita Beaumonti j Nautilus da nicus 


_ V o V _ 






\ 


(C&TJ: W») 4^J#\ JJ* 


\*\s> 0\iup 


‘ ^U)l J <^JJ) o^l ^jj| t (*->' ^ 

*L>- <, Nummulites OL^UJI J*ry ^ I aCJULII 5J*s)| ^\ji\ JT ^ 

. La oL^Vl <J Ipip jjlUl ^ iJl 

<-*& 1/ cjL-^l aJU- ^ c^Jl JbM OK" (^IsJl) iulJb 

*i V 1 *4 LL*i? 01 »0->JL>- 1 1 JL>- LUi" 

. aUK" A^ai^io LL*ai* c La ^-1*11} ^ <, jju 

^ ux ^*^1 Oli t >J' *4*3 Cj* U * 

^iS} t ^liil ajI^ j LIT oL-j^JUlj oLJj^/l jloa . Ijl>- L^s ^ 

^ *Ual Ait j^p . oLj^^jJUj V*JL JU4 

oL^XauJI c^oJ a!s»^>«X* <^>*l aaJL^ oLLs*> 01 1^ c OLwJLi!^ A***. jilt oLoill 
* « * 

^ Ioa ^s-JJ Obp^jj Oj^aij oursins (^>^T) 

• So^cii juiUJI cAJLJ a£Lt jlap olT <_bteil ott c~Jl ,dL& 


— Vo ^ 



4-^of t jjJA\ IJU t^-jpjiJl oU-w^iJl 

v^— *>- ^j^Lw- 4 oLjJ^Ji^ C6rithes j t oL^JLaJl lu»\jZ Jjaa; 

■ j ^ ^ll 

. AJjjJ-l Jl^J^/l 5 )JLj ^ 

. Jjj^l <ui ^^iaj ( Ull! <j 

us^y^j' 

/w> ^ c^UJl | » «.~a. H ^\ ^Saucats iiiaJij Bazas Aajad ^jA faluns j^Jli) ^JbufT 

. ( Agenais 4 Beauce 

Ulii <j ( = ) Cassel y ajCJjoII Chattes U-J ^1 Jj iL~J : Chattlen -W 

j indusies ^JLS^ <■ Agenais Ujad sLo-j a~-JS^ ^ ^L-l) 

■ (UUi 

• ( V^b 5 ~^ Jb; ) Etampes J[ a~J : 

. ( ^rdjL; * J^L> olJjU t Brie V 1 / Sannois ^ a~J : 

ca-^' 

-j>W* u“^ ) o~i^ & Reims cr 1 -) Ludes J-*- Jl *~1~* '■ 

. ( Paleotherium 

( • '-b u ~^~ ) Ir^*! ci s-il ) lJjO^ 

J “--j' ce-yi! 

. Cuise jyfT JUjj Ypres o'ujUip : ( <^y_£ ) 

. ^ a<> 0 wi-S ^L*^sl£' ^ Epernay ^1,1 4,*«J » Ijj 




_ * * 

C-P 0 >o£ ~L_* c 0l* t JLj>- <J j bija3 l ( ^ ) 

jil JjUj compr^hensif j & 1 jjli? ybj t (Vicentin JiAm ^ Priabona ^ ij£l Jai ) Jybjj j^i 

■ ^ 



Sezanne jl 



;d&! 


<j Thanet ®, 



O) 


( Bracheux JU 


V 


Cernay-les-Reims 




YAY jXi 

. Of**- V*J&\ 

J=S3i Jl ijfl o^Ji jwo 

-U-» J[ XX JL^il 

^LS-Ji L*l c uLaU 

UiyJl jlab* (Akadl 

■la, 4» ^ijl AjjliJt 

i — j^Aj 

Ol iyX j! ^jj>l 

* 

* J “8* -f y~A> ) 


^Jl jb Aj^Jl c(YA'1 ^J^') ^l>^-j h JU\ Jo . Jl Af>-j Ul 
^ k?jj' ti c LV -x« ^£i jl jju t ij jji 

• jU“ ( jf' \+*y+*£- bjj+^u <a\s£- O^liJl c < j jJ 4jl JU 

0)15 a*5j Uj^ ^iljJb j&ry C-JtT JUi J Ul 

J-iS^Jl cJK" dJJi «.l;j c ^ £j^* b)IS" epicontinentale 

oLjjJl aI^JI l A-^-JyiJl Jl \jz+* ou^lll t Ub>jJ ) ^ia-^Jl bjjj^ A*jbJl 

:a u^t — ^ ^1 J>i *^S 0^3 t ( L g «>l^l ^ Lj^^j 

-U> i\^S\y ^jp ob^jl O^U Ax—I^l oybU ai* ij . 

• ^s^^l ^-***1*^1 ■Xtyto c vjJlJl J^b>- t,_iujtj jjjJi jl 

jr 4 o^-aj ajIaJI : a^jI Sjp J*>V>- jJJj 

C.UI ^iw ^x)l A^«Jl 4-JVl aL-J-JI Jj.5 $.b>- jtf* C jjwjJ^jl J*A>- I 

. Landlnien ^1 UL>-t ^1% ^bjLJl J-* j* jU* ( Y ) 


— vn \ _ 



<. jl f. Ja-4 oyN <ii y- ui-j* *$' 

. £-*y 1 c? *— 1 ^**' 5 

SjUil. Aja-Jy* CJK' lyt tUsb izyry* ^a^h\ Jlc 4 ijb C-iS^ 
jj, U*JI OjJjJIj OU;UiJ( aJp l-XAj aJUOJI AjSsJj^/I 

• cTr^l) < - , : : : " o* 


. \S\ J* Ijjj l j^al, fyu ijfjA Q} iju* OS' t^iJl »\£\ cjj 

b|j t U|jf Jbw Cjy£\ -Xi i£j&\ tyMji- Iji J& ,J* V>4-' l 3 ^ 
jjjLl iiUA (JOS' -Aii s Lijil C-aa?- -X* j^—P-X* C->^ 

. Ijbr l$ - -.. > -j Ju l£ COS' UI^O O' jjp 4-XJ>U LfrJajy 

. iJL-iJl £• a^>oL* -X*j jl ^i/*' <^i» 

[jjA U-lil j JUU y If 4 ^y 1 ' J^- jj V^J '•** 

( Alveolines oU^ « CjU—I* » C-Jy ) ol^X '>•*• W*Jj b^" 

Jij . — csyl&Vl y^Uy JU-iJI /v) U>»L. UU 4 UJ*lj t ^»Wb 

I ■ J rOli ' - |} •/»»; ^ t U *X-p- (_U 4 0*^ ., (3 <:* OL«y*'ijl OK* 

• cs^^' bjLl^ 


— V 

^ j,j. Vri/I 5^11 _ 1 

oi jp **o»i 4 *h i^b-^ lJ ^ k s* crob y»y 

£iU jja*^ Jp »J> yJI Ua*l Up f -Xii 4 yT jbb* ja fOil ijj-A! Up 

. (YAA j YAY J^-i) Aib^ 

fJi- 4AWJI Aiijyi S^T UjJ CJlT ^sJl 4Aikil »OA (^** 


VI Y — 



ij bjUl 4 tviJliJl h\ju Jt> Cj^Jl 

v^lju o-itS^ t LJb JJij 

Uja U-» j ss e^\ t)K” i#i£ jl 4«^-l^-! t L.^j (J 

. ( Y A^ j£i)SJjOP oL.I,JlJ JdiS' 


Bou/oxa 


^ r 


Cjox <k<s^ 


Picjrdu 


Th/??ticA 


<*£> * y* \ aI^JI 


oe*oce 


111 


rrj/ne , i 


1 


431 


(tstfr 


HUGO'S 


criiV j*y- — yav 


O; — I' 


Marne' flisne 


. J Qna | ; >5of sSOnna 

Seduce i I l/j/rt/r 1 


IHNM 


7 2 3 


>w» 4 T . ( Cft-Js* ) <s->4J).>!) isy!t- J^j 4 ' . J oji ^ Ji lilW. — Y AA j£i 

0Li .» W ‘ 8 -(tfj!A-) <A>i ^ ‘ i (^-) J U J ‘ r (^urT) ^_j^jt ^ 

• j’j*" ‘ A ) C.. - . « . . . j ) j-xl jU li- 4 V . ( —IS" >*«*4l .( 












JJUil Montien J-jUaj Ix-y : 

j* cj W/ 3y (> ,/)' ) 

« 

.(Vertus j cLaversines tMeudon J Jl — S>) icJ-ftli 

4 j>-jJlS\j OUls^JLcw* < jp A^l>- <U* 

Turritelles >j (Cerithlum inopinatum) CSrithes ja < \,p\ 

Ua>I jwo Nautilus danicus aJU^ Oi t (Turritella montensis) 

. l / 2j ^ 


A jtr 


oL>L*i> 


Beauvais 


Pariz 


Plontereau 


~ S*bt*s de So logne 
C^tcjHre cte Qeaace 


t,:.* 1 


Pao/ta/t/en 


c~ . . I".::* . I.V-.^S - 7 • cr<r ronr<*/neoieaUT : £+y i;:u-r;;r.u- 

S /l 3 jtf y S'- • 1 v. ■•■. > , ',vr. v.y.: s’." • . '.V. V/: it- J 

J tempter) names 

Sanruxsicr) Cafc*U* cfe arte 

^ Gi/c.cfeCh&mpigntf 

** " | “ - ■ ■’ “ ■-■•- - 

« * • S -••=-• • JJ . t 7 !.:vjiawrp> 

Bar raster) •' ! Ca/c.dr 


Bartcwien Ca/c.dcS?Oaen 

«3 ^ 

T y ^ 

La ter ter 4 v>;:V.v!* . cfe Pro vins 

ca/c:prdssjer f:' - • * • - 

ipres/en ~r4TS3^ ts ^ b,es d ' Untos 

o- deCu/J$T^ r~?r — ' 

dci ? ri /rgrn/fvs duS&sson/idi's /Irgtl? fifost/yve 

itensricn i Cj/c - de Ri, 'y 

^6 n r^7^7VTO , y/ c f c -^4^ 


■ j rtjV J»y li ONiNjiaii iaJait _ T A \ 

^ jUJ? J)' J,1 ( Y V jSLi ) Thanetien j;Us jy~> JpNI ^ 

. Ostrea bellovacina oli Bracbeux phj. J' *j ^ 

« 

jUj JliaJ Jp SjCXaJl l>ip\ jjUo" Cucullae a crassatina 

C-itT tU-lj ^ - E P erna y 


_VU_ 



ois (gy^ll Rilly JUi, ^ e ^o 

j£-iJ ol^J' cj v-" (/!' £rfM oJlT ji> J IJlto 4 Physa gigantea 
Travertin de Sezanne d\j~* • OU^ijJ S^j-i U/si ^ jl^ilydl ^ ^bT 

tT'b Vj* i/rHJ • £* oljLJlj £j\j^J-\ y aJI^L jjf-lJl 

» ( 

. ^ ^yhr^ j> Reims 

LiJ WL* jl t oUy-N jtyLu-lj 

uj>- <J 4 Soissonnais CyftJ c ti^dJl <Jj jU-iJt (j 4 l^i 

^ y>j c Plastlque OjUJI jUa*)l <_^L| Jlj J 

i^U,L^ ol^j Jp jUj UV ol^i j bj->- fiJjjf oJLfc cjK" 

£—!^ ) Nemours j Cosne j Auxerre j 4 Troyes 4 J 

* ( J \r~* j* <Jp 4 *Ja « .* ^-i*Ul 4 Nemours 



(Cuisien Yprdsien J JbJL^ ^jA jUl* 

^ dii; 4 Than&ien * 1 ^ li ^yU al A\j ol^JI fJliJ} (TAX j£d) 

lW ^ ^ 4 ( ul^As^' c£*^ ) jjjS" J^) 

jtL* O^ij 4 (Nimmulltes planulatus-elegans) Uiail oLJii 

Jo** £• 4(iJUjL;3- liU* oB" Poitou yl^j jV) jjtJlil ^ ija-^ 


_Vlo_ 



^ . Vetates sduntedeUanus Ji. Jat-jill oUu* 

Ob JUjj Camphriers ob Belleu jILj gris d-^-) JjIW 

. ( V J* ‘ Unios d’ay 


jjU <^JJI ( x ^ yJl' -li-jJ-' OUJaJl £> 

^J&l j**p £i>f s*£- y iib Provins j ^L~i> 

J t*) S*l LJl oL_>ya*lb ttAl c Ja-(UJt 

5^ £j| oL*y - )\ A-ilyy ( Nummulites laevigalus t Orbitolites t Milioles 

JVSLi.'yt «jjb c-iij -iij . (Certhium giganteum j Venericardia planicosta) 

• JOUst U* c^*"' ^ 5 j^"' 


y J4 j**~ S s* ^ 

ioL oL.il; Ob oUL ) C6rithes ob oUk o yfj iile de France 

( ol; ) oL—ii ob oliL-j ( C.giganteum yJ'ji = ji'UJ-' 

. ( Caillasse ( _ r -V_jK^ ) J-i^Jl oLwu y** - ' liLa i£j 






OilSj 'jj» 


Oli <. K j^w. ) Ua_U ly v-—>Jl OB' i—lj Oly= (Provins, Morancez) 


. ( Planorbis pseudoammonlus 


JL iJb~s^U' ( u »Lj^' ) »-*LJl jy»-^ c3y -LLaoy 

(^jlJ < _ 5 Ja— ipl JUjJI) Beauchamp OU»y JU) <„b y' 

o* 5 L^Jy *~Ay*y J>£-\ <-»!>! tl»y «iL3' y $3 ‘ 0> (<jss^jM-' 


Saint-Ouen Olj OL* Planorbes y Ducy y ur & y>w») 

yjjJ =) Bartonien Jyb f-U . (Limnea longiscata y 

. 9yJr^ i JtA ( LMien 


* * * 

l_l.l l ■- .I.jt-U jp (Auvers oby — *) JL*^ 1 aJ> J* pji-l j^S f ^('l 

. L^P JWNl *Jp ,1 J;U» y-; Auversien iUi; ( Pontoise j Marines JU, ) 


-V11- 



oLj;U £* j>nJ\ fJJaJ Ludlen jt JbJl j*Ua!l jytjj 

oli < Jj\c^y 8 jy^ 9 f c Phola^omya ludensis 

* 

. k yli J*>UciJV LiJUb AJb^t 3Jb» JtA>- cJ-bj Paleotherium 

^ . * 
ell ‘ Ojlil jr 3/* *^y ^ c Jy^ 4 >^ A ^ 

■ ( i 'U ^/>) . Chompigny U JS' 



— T ^ J_ SLi 

o*^£Li^]i JJ iiiidl jlsLlI 
^JL-Ui 

^JLri ^ *$&*•) 


o*J • u~i^ t/y J J jj >*>■' ojjOj- : Cjw*j^|iN 

* * * * 

03 t Supragypseuse <L.^>.r <jjj oLJ,lc Lla Iju jl aJp jidl 

• o '.-..> -j ^jt- L*lc <a1s ^ Oj^J 4-i oLi-»-pl 


. Sannoisien At- oLjlll o-U j.U:^ 

Cyrtnes j Limn 6 s oli jl t sUa* 4 *li,j oLjU ^ dll; 

Brie ^ c Champigny ^JT j^>w» jlaLil ,_j t l^lSU 

ifji j3y Xf- i—is'll* jj& 1 *JUp ^Jl (U3I 


. meuliere de Brie 


X* tiaUi) Ijy^U ^ (U\ j£i) ^U-Jl i J la 

J aJ, ^: * JU; UiJl J <dii Lit* c Ostrea Cyathula Oti oLyUf c ajJLpIS 


_ vnv_ 




jj>w* ^ j >%+0 (J* t./ 1 ** 

ol: s-*^l ^!; Ois 3 ^!^' c£^J J^') 

. Pectunculus obovatus j Natica crassatina 


^ \m 4 j^ __ m J-Xi 

** .^-b 

0*>L^LioiJ < )a 4;U j-WUll 

JNI V ^ 


■Aii ,j<y l? (Z*^' r ^ 1 S-**' 

* * . \S* 

JL^JI »_jL->- ^Jp aJu jp liLiS' OJ-J- iJlp Ly>wi* Do 

ayDj apj-o* OiKj t(X^T' J^w ) v^*^l *-*•*■* <J . 

j! ^Jli. jjUs J tcj i j^Ui jr #l A ‘ vy^' ^ \^\*^>y c-^-ij 

(Helix auralianensis) Aquitanien JliS'Sli JjIU (Helix Ramondi) Chattien 


^iju; 

^Ay* ^Beaace j*y (Stampie* ^Na-^ Etaapcs ^ 0 >W*i\-_ T J^ 5 - 

Jl iy-Nt ^ ***) *«■** OUT jP C jJy JTjOI J^Sjj . Etampes 

. ( H.Alimcn ) iJy^/ oUJ* 


. ( ^J^JlBeauce^^ ^ ) 


- ^ - j 


*■ 

*1 


Ja«— • Jti 

i 
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ij OdJ Jpy~ : >> (jwy 4 bC-^* b=» <^V l '■ lr^' — ' 
jJL* <_-> JL5»»jr ^JUaii* LiU- Uj^j jjiAJ' ‘ ‘—^4-1 <J yX^ J°y~3 c 

fcjl; dj_£i^ .0--£ t LJIp ilJlill J^>- OB' <^0)1} C weald 

# ^ * f t ^ 

Ujli^ L* Ijljj . 0 jJ ^ ^JLA* *-l^i ^ ^\e* 

JL»j ul JJllj ( Thanet aJB‘ 5 ^ <~i ) y UaJl ThanStien ^JliJl JjUa* 

i^iJl (J Saumatre : ( jju>«—j *5Lia? Life ^-U,L~JI jXjj . aJ^>^ 

t ( Soissonnais 0~iJ> oL;Uip = Wodwich jiyljj OUJ?) 

iSy* jliJ* J*y- $ Of ^ t(OdJ jUip = ^adj) oLaJ=») vyJ' ^ V*) 

. Sjo^l i>wJl 

^ (London Clay) i-JUi. oL ,J^ak, Ypr6sien OjJij 

aJjS^Ip JUj ol»L« <ow*j ^ jd«jV Ol js- c 

r]| t ( Bracklesham * 1^1 < \y ol ftJa SJ^li ) Nummnlltes laevigatus oli 

*_* (Bartonien JuJuU jUdall *j*4) • <s£^*^ <J 

J^U- . '.*1 < "> J . oLLkj L»iJl j_j c Nnmmulltes variolaris 

whight OjIj iji/ 5 " ^ (*— 0^ 0i > " (J ‘ ,_/»>>- ij dj-X*- Ludien 

. Nummnlltes Prestwichianus oB oI^Uip Barton 0jj>l< <jj 


* $ 


£& Olii> Liy* vjjji C-jlj dyyr J 

. Jj ^JLij oii Ostrea cyathula oli olJ,U 

Ciply (>> Tuffeau : — ^ 

0y» ajjX* ^-\y^ ^ dJ-pr c ^s^yu-olil 

^JLp jtP Ol jw. j>U» y>j tMontien yj-JJ Ja^” ia^l 0-~>- tMons 

. J.lyii'*! oJuli tUI 0 IS0.J ji'/" OU. Jt ^ ^ ( ' ) 


_vn^ — 



j JUjj (Than&ien) Landsmen ^jJL 3 *>UI IJLa 

^Jp^ft ^ Lj*St\j) Jb»> ^jLtaJl Landen OJLi^f 

* 

• tr4>^ J°y 4 tf 1 (Spamacien) 

i-S-^p ^ t O^Ua^ Ypr&ien JjU ajj 

l_*Jj** c Ypres ajj * Xa ^ a . .1? a1*£ 

. ( Bruxellien A—^jj ) J^UaJl 5 -U-UJ J aii iilU* a-JU, j_^w»j 

ijjJL. <J Nummnlites variolarius oli JU,) LJUjj LiLil» Oj>oj 

oli Wemmel J , JLjj Jl_>j ) Ludien jJJ-LSj (L6dien = Lede 

. ( Wimm£lien J-Ljj = Nummulites wemmelensis 

JU) ^ dopusi *up 

<j U-U-l oJtflxJl (Tongrien =) Tongres ObjUfl^j 

Jic ^Uo ^ tj& t Boom oLjUap ^ . ^JpVI UaJ 

# 

oJ u ^1 Chattien ^Ja-iJl Jl^ S^jJl * ( RupSlien =) 

. Lifege C U 

dl^l J ijwJl ^ «w— J?y“ Jj^ 5 * : 

Sabalites cJULi jy*~f ^ c <£>15 bb^ 4il>- O^Jj 

Ob 4 — jj — ^ waj ©1 Wllj 4 Angers 4 4 jJL* 

Cotentin ObJjS" o^>- ^ jJ- jJJi ^ jUjtJl . Limnea longiscata 

Orbitolites j C 6 rithes ob Faluns O^JUJi jl Jb^Jl ^a bb 40^ 1 ;CT 
. Limnea longiscata oli 4 _~JS~ ©Ua*^ bawl La jpJj 4 (Lut 6 tien) 

4 ^ jp 5 ;Lp OK" <^AJl 4 >>*Jl dUi cf d jiaJI Jp 

• cil cJ-bi 

dUL bill Uuo JUjJI >. ^ r u oi) : iJU-iJl UUt — * 

OLiJaJl y\ ^Jp 4-CJiJl J^SsJl <3^1^ 


vv • 



J%T d\ t Lsl£-) JLjJI ^ Jt u^' 

oliw>y **• IfJ c..Uj ( Montien ' liJJi oU— iy 

dJJi Jpj . IjjIS Ow-ji^l JJ? aii <j: jMAl ^ U . Danien 

. |jj(- Ijy*. I* Uilll (j 4 j^3 


L-ijjJN oJUL ^ SJU^ ijj^u ^ ( Lattorfien =) ^jl^JUJI IJu* 
ol?U*i~lL SJbJLi a J^S^Ip JU> ^ iiU t ^Lc* J t Lattorf 

IJUb oJipli . 4.i«,.*yb|l c^aJL!) oULl? JSy JiSy 4 oL^JU ob 

^y **|y 4 W*jy <J JjWJI y^= <J* 4 


£• i j^t / +s+*\ l )\A j-^hj LjLaIj (Rup&ien = ) 

Ob *#U ol^Uiaxj ^Jp ^LjLL^j aS^LwwJI ju-u£> jJ-oj 4 ^jlyL-JI 

oUU- Jy iJUj J1 Jpo ( Septarienton 4 ajul£*za i~-AS" O^ ) Septaria 

* * > 

* 4Jb y Jbj y 4 Lip . (Mccrssaod) 

S_*pU JUj ^Jp ^ (Cass61ien) Chattien L> a 11 J. ^ jAt ^ 

cT^^* yy til y*j' -LaJ Jij . ottU*i~*iL 4 -~p^ aJjS^Ip 

Oj£j Jaii ^~*LuJl J*>U- diiij Hesse c; ii>w> Jd^ ^ Mayence 

4 -J^-LJlj (Septarienton) 5 -L^jJI 4 4 . «:.;>»,■,« » Ua>l Lj* J_twjj LjLJwU <JLJU 

_ _ -- 

^lyil -Up 4 <yy^ jSy cj jyJUa^* <i . (Meerssand) 

(j ^Jb ) 0 y^Jl JS^ Ji Oj£j J^-L-Jl Meerssand 

* ~ * 

o^pIaJI 4 ^ ^ 4^*ji Azelay 

Hydrobies oii 4*~JS" jyw? -uiJt Jj 4 C^rithes oli jywaJi 7 ^taJ 

^ ,_^aiU Jl OLu ybj ( Littorinelles oli 4,^1.^ jyw? =) 

. #L« 


_vv\ _ 



ijj)' J ij*'!' teyfi 1 — -T 


ljj^a^-\ 4^jUi <3 ji illi ‘ ^jliJt — ^ 

Ajjdt . ^S)l\ j>*J\j Ul~rT 0-L>*j jU^iJt jA 0 i>“ Oy 



^■lij c rifractaires IjIyUJ JUjloU Ob^l^aall j\ JU^J( aj >w# _ \ 

JL^I jj aLjAI} <L>-j>-jll 4 S^Lill jl jl ^^J^lsli 

oJbJL*!* 4JL>«_~wJi dJ U& Oj^Jj . oJLpUlII C^L^a4>«JL4 AjIaJJ *j j 4 U*'«-X^2* 

dJLb Lfj^lJ ^^-*1 t i-JVl 4~i» J**^LJl iiU- Jyj Oj^l ^ jLtjJ^/l 

. (Chartreuse) Echelles J-JiuJ Lophlodon Jl^>- 

Ojsll ow jl Sidlrolithique ^LjJjj^JUmJI j->w*J1 _ Y 
aa]^» ^Ij 4 ^3%U-Jt ^LwiJt JP gZJ ^1 Terra rossa 

4,3 c/ , J^ L ' (J* 4 C-»l^ oti Ob;UaP JA ^LDfli 

. ^ <JL^" 4^ c5jii 


j oLJjIUj 

oLjU^p rognaciens A^lJjJI 4~~l£Jl j^waJl Jiji <^hi : Aix jjiy- 

aj^*Mj ajjo^JI j^w> £• oLjLJt C-»b (Vitrollien) iJli *1^ Jj/i 

« 

l*Sy JUj . Mons cy ^ c Physa montensis aJUu^* Jp 

<jy^' JT Jtt *&A jy^> j* s— S/“ 

. (Liiil (J Planorbis pseudoammonius ) 



• J^“ cp^* J?*- i} y <J* ( * ) 
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* 

<£j Limagnes LjW J-U> '^j ^.IjJVl <_j * J* ^Ua> (^JJl 

(j-'I^U bf““** 

l*X^- l^fi* Ol -l*y . jwJI OLL*P <U»»-i ^^tfj.vai-1 ( Jp \j~ O^j 
43\>- AiP {J ^t^j j* J* 4 <yyk' lJ W~^ — 

(3ji J?UJl Ja*J>. j wXi^j . ( 4jC^Xi J>-lj~- ) ^XvaJl Jjk ^Jp L-~*Nj Syii-l 

d>L- jj^T jlJL^ ^ Bouxwiller J 4-^l>- c^li Jw-j4 

(^jl^jLJl JJUij . (Planorbls pseudoammonius ji ^y; ^JT) Saveme 

JU* ^ 4 Pechelbronn <1> jjJLij OUJa) ^JSj ^jU <) 

• Ul^ jAi~il Jj[/Jl Jp LjU- Oj^j i ^ j^l^i 

^ OlyLj Jp 4 4 ^>4-' ^ 4 4jti JiliaJl J^ioj !A* 

^ £>UI 4 ^lll^ 4 

4-ji (^jl^LJl lN 4 ( j0J>- £j* 4^1 j ol OIajWI d*i> 4_— +MJ J> fc-Jl 

<iia^) (Y^Y J^) di!i JA Jl Jj 4^^ 

\jA dj^ij . ( aa)a** 4 OjJLJIj OjJI 

* ^ 
cJUaI ^>-j ( i5lc*l ji c.. . - j .Mj ol^k< oli oLjjl*) 

j Maktta Ji« «iLk ->u» Vju ^cj) cr^ 1 * f 

fb>l< H<Hx Ramondi oli 3^ LJT jj^wy oLjU jyij . ( Amphysile 

. # jAjll » JLa 

C»li arkoses Olj^T t l^sli iJLi-t J'jU < *^^7 cJlT Jub UlxJ ^ U 

‘ Cypris ^ S-^r ^ Ji£ ^ 

Ur t Potamides Lamarcki oli i-TL-Jl SJUJLi 5-j,L. ^ - ~\< jyS^> jaj 
OlLjoJl (JU f . cr yU j^yJ\ £• C^UaJl ^-Xu~i 

ifyt- Chattien ja..r.ll oJjUJI Phryganes <__j1jIj H^lix Ramondi olj 


_ vvr_ 



JA «L.Uy 4 ( ) Saint -G 6 rard-le-Puy gy £ gJj J~>-j Jp 

• JJsW* 


t/y-J 4 AJ 6 s yy- ) ya'yVl JA b^p jjJI *HaiA Je>yi \yt-\) 
uyAjJJ\ Jj* ja i [„,» j-fa (Forcalquier y>yj tAix J»y>j 4 t-L-y 

J-lajJ ti* . — L*jpV b)3 Jiaj) Ijjc dLc" Cfc-yJ}' ‘ <£>^51 

i*j jlJI oUU^.-IU IaL*J C~~-aJI <*jb « Aix i _ r -£j ipj^s i » oUjaJl 

Forcalquier-Manosque o La-la ^-iJ jo- <j 4 ( oLjLJ 4 t iibf'l ) 


^ }a . i ll ^Ua ‘■lAi.Jaj 

*4..dJ Jj OL-ij bli 4 ftl yb 0L» Ob; ' ,}3 K> l.l ^ .ttjA 

. ob>«s*y 


Jjla Jp iUij 4 ^ja .til jL^Vl JUu iU 0» y*Jl ol vllb J1 iJuiJ} 

IjJ. ^i\y Ob aAaj J aJ,U ob*>£j £-l>y J»-LJl 

y ajjj ja\£a ) Lilts'! (/f y 1 ' (Melongena Lainei) 

. ( aJLij-* i LJL -. /> ‘-sj Sausset ybl*} 4 Rouet-de-Cary g^lf 


Libb'T ^ 

J*>U ( _r~>b i/ JVj Jn £*!>M 0^“' -bJ 

ob/: 4_J C~-y ^kiUaVl ia-^b Jal^ll ^b ^L-S'I 0jl>. J1 

( Jp. oL-JbJL Lyp Oybj LJL* t ib l-bj- ayp *£y 

.(X^Y 4 Y *\ > 4XV j£i) 

4 a„«'.j^.SI jLi" S-JL-iJl 4—iU-l JS" Jyi> jJp SjjSlxll oby^JI -bj 

teiLj iijJL* Ot jS- <j J>- dl% 

yjy. 5 _Sla> <j Sj-ajJ' . 0 *^' j* ^ 

jj d-a- ^ ijili Jy ciy- J < bjj C Ypr&ien 
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I 


iiLjaJl} . Alvtolines Nummulites Planulatas-elegans 

i JaJ. ^ 1 aii jjJai £• < ^L^wJ^IJl ^gM 

l-L-oj . Orthophragmines j obJLaJI ji Blaye yi** bt ^JU 

LiT ^ Nummulites variularius ob 

* 

ul — <SjA ij-jy ja ujyt* 3 ^jP . Limnea longiscata ub 

*-^b Objbj Wajbtfl obi ^ J>%^> ) 4 /)\jj\~M _ 4 j^j 

Ob*JaJt JSj . Fronsadais c^iJt ol^l j 

Ob 4 yJ T f Ostrea longirostris ob ob>U : ^bJl J*A>- ^ ^>*Jl 

* 

ja bJj jt t N. intermedins j Nnmmulites Vasens-Boncheri £* As^ries 

1 0 

limnea j Hdix Ramondi ob Agenals jJs ) li . 1.11 

OjJli) -b-Ls!- jy&dl '■** Oj£tj . ( pachygaster 

Oursins ol jJLLa.ll jl oLj ji> Bazas ^IjL vi*^ jA*-p j Faluns 

J ij^ Jl jy*j jxJj t ( Ostrea aginensis oli oLyly 4 i**bu~* 

. ( <LiUj]l Agenals J 1 oUil 

*>Ui Jl ./? (€“L»)' 0-J^-l jjA OS' JlSi 4 Vfi>Jl Jls* Juki* J U! 

*0^ (>»- (J^ill Jl ^k^Jl JUiVl ^ Lay Pau yj o> jj. 

. ( oL-di £» Thandtien-Lut6tien iy>j) 

J&t ‘ £sk*U J> 4 -' ^OAA y> (jki* iiu*j 

‘^-s-i^L v txjj .Biarritz Lj-U ja Jl ‘ J>-LJl Jjk Jp 

t Orthophragmines 4 .~ i..-l« oli bjU bJb jAj jljJ-i <iy 

<y*** J* J **-9 • t Pentacrines j Assilinds j 

liL>-l lAJ Lfcj . Arifege iiU^* (J^b t AJJipli ^ ^ JJI 

j Alv6olines j ol r aa U oii 4 — ^ Than^tien 

yb# ^ o^jJl t Lithothamnium 

JpVt uwje^J jijjll Palassou 

— Wo 



Ifiy 31 iUi <• A~jfrJI y *l>y* J^\ 

<u» ^ Jl«J1 0;UJJ jyJI Ja-UI les Corbifcres ok> ^ . I*>A* 

iiU-l aJU- (J Ul . C6rithes ob aj^j ‘ Cr*^ Cr* y^y 1 ' 

JU-iJl y£ a-pU» olLj a> UT A*jy» 0j£» j* 

0 

gjiji ji v>^-' 1 ^ ( *ifi£ v-^ v-V jy^ ) 

: SJbJl <ui ^j: OU ob>UiM ^ i*jJj oLi~>-j £-*~**y • Pal^ssou 

j Lautrec — j;L> <■ ( Lophiodon ji issel J — ~ >' 

J y w , j ) ^jljJL- 4 ( Mas Sainte-Puelle ^ 4 ( Castelnaudary 

j Lauragais ^ 4 ( Melania albigcnsis oti a — a yml 1 ^ 

Agenais ^-IT ^>w>) ^UTNl _ 0^ J .(Agena*s 

2 S|»A ^jL »j ‘ O** 1 ** *gta«»sis Ob objbj t ya-<Vl 

C^JUy J>\ ol^Jl 0JK3 . Jijjj iik> J^b ^ y>- yu-* Jyt (Agenais 

^SU-A ^J^jl Causse fl*til X& a*»Ij a...>.1^ J1 jy^ai lj ( j^ll ^t»» 

^ 31 JLf y" oU ^* yy-i J C-*Tly Quercy 

. i^yjjl\ olijAJl »ji*y' CJjy-y)' dik 

Jp. tLilw*' ^ y' $a«^JI JW y v^' 

j . aJU^JUj Ebre ^1 ^ yy- y^ 

ol>w ob a-*JlS” j_pwaj ^ c ‘ 4 LijJUai 

1^1 t yj\ yJLi jyii OL-Ai Oli oljjUj C Alvtelimes 

A»y Jirf i yiJI i_jU-l Jp Palassou jjJiA' t Montserrat 
jyyjjl\ Oj£j Vj II* . Cardona J *~e ^ 3yl Cj^y4j 

I oL— Ai oli oUJa) Cantabriques Aj^bil^JI JL>- ^ \i)y yJl 
( ,jc5LJLijl J»\y \ ) Meseta bjll j jwi 01 J-- i ( Lipidocyclines j 

^ s 

. o^yb IftiT y>- Potamidea Lamarcld jw^JJal ^yry> 
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_ jb 

4 ^*^) y*J oU>JL* jjp S)Lp OUj*li-l oJLfc oJK" oij 

(T <yy^' cil y>b*)l -uk^l^j JjU CJK" 

yv)' J*jp l3j ^ iy-J' jWl Jp jtp Jtfj . ( UjIjj 

^ £ 
dJJij 4 (j' 3 ^' jl>Ml ^ ^u-> (iji « — >^UuaJ ^lj . ( ij\e£ jw ) Givres aUi 

V 0>& ^Jlj t ^l£ll J*-t d^Lai t AjCJLiit Jji S^L. 

Oj^y . ((^~i)ly i^X) 4 1 *^ (j~>-j oti iJL-^Jj} JUj) Bois Gouet 

u* *'-^b • <,&!>jLJi OjSyV 0i>- j Jj^ v~ir jj^x> *>bf 

Ji-UJl Rennes jj; ) Rennes oJU ilpl OjJL>- ^ ^ OUJ» jSLiJ ->L_JI 

5 ^ I' 1 *'' chattien g, k •» " jAy . ( ji 

. ( Planorbes j Potamides oli i-JS' jy^> ) 

<#>> >i' sfjy - j 

o^L> yj y* 4 ua-yaM y J^>- JL>^ OK" 

ti—A-JK (J^>“ tiJJi^ t J.Boussac c bj^S" ^jul* ^p 

(^1 $ vy^ JU-iJt y>l£l j ^Uill oL*i? 0^7 oU-OyJl 01 c 
Oil IA^aj .(Y^o j YU JS^) l^U yi 5JIU <LUI J^b y 
y*U iil>- .Up ( r^fractaires jldi i-jU> 4 oLjUlPj JU, ) i^li eftgizs Jp 
cj J>-^ 4 aL^LJI J>-b yi dl^Ml iJU- ^ yj . JS" y^/l 

. iyJl ^ 4 oUwyH jUft 

0 y £A» c5Uaj 

ciUaj) oL-S^ll oJpU c^Ull jy 4 J^-io ^JJI 4 P6riaipin 

j 4 Potamides 4 Cyrtnes ji ^y ^ ) sjSft Jl^j 1^1 Jl^ jv (^ r 
iJVl oUaJJ <^p^1\ olyjiLl 4jy* b^ 9 J ? !y I jl ( H^lix Romondi 

_VVV_ 



(£j\ >waJl Rhinoc6rid6s OLJOS^S} ji J^l\ 

*> 

•Ai j >* Jl 06" 5yuJt ai> <jj . (Barr&me j ; D£voluy j t ChamWry 

^ t C~«Ip ^zll t <JLl~Ji ^jl>- OliUaJl i*jA lj>jjjfiL* IjLp 



• ° ^ **•» ^ ** «M» > W v **M* _ YU JSo 


o* jr ^ f» s^juu Oj/allj L.Morct Ojy>) J- Boussac *}ll-£ oL^i JJ bUs**l ( > ) 
dy& ^ > ^ Y1 YTA Jiif 4-jC^fcfl ^jyi; ) J. Signal <, J. Claret t A. F. de. Lapp&rent t J. Flandrin 
t Y ^ Jdf t^jlj J{K^ J** ^^-»b 5 ) L * Morct i t Puget-Thiniers (\^<>t ^liJl 

. ( ^yLJl ^AiU ) Bauges-Bornes l£ UA ( M o Y 


— VVA 



t Is *} Jl Subalpines JUa; *1^ LJ>j lJub 

( L^JJ jwyJjV! oL^L ottU*i*.«lL jjcxu ^Jl 

Sj-S^Jl Jy ^lUJl c Priabonien J\ ^ ^ oIjUx^IIj ^Lipi/b 

v--^i>- ^ ^ Sj^l-zLl jt^>«-sAil dy 5jJ*L** ^ ^ 

. Pelvoux jA> a!^ 

# v _ 

oli oLLl? 1 <L7JLp 15 c LiJJ> IJl* Priabonien Oj^ij 

c ^ i ijjU- liL>-l t Cerithium dlaboli 

j (Nummulites Fabianu, N.Striatus) ojsju* ol ~Jj oli * r -l< 

d~>“j c iS^lwJl oJb JLi. $,lSjj jl oLjUj 4 Orthophragmines 

• ( Annot j Champsaur j 4 Taveyannaz ) Pyroclastique 

5^5*" Ol £ **\i ^Jp J 4 1 *JL» jtS^l ol — 5-1? j — flaJj 

j-fiaj t Alvfcolines oUw Jt UL^-lj (Nummulites perforatus) 
J^Ul) oJUl SJLp-U J 5_jSll <L_i j_ULll 

olLjaJ! «>i* . ^-wj^UI Jl Ifi—J Jlj 4 ( Triologie priabonienne 

Vj i i_Ah 4_i J_/)LJt a»U iJLJ >& 4l_>- lyUl -Oil J JUU 
Mercantour >_-> diJi Jl f t ( (^iLJt rcJi-4 ) Annecy 

(ji^Jl Puget-Th 6 niers 0 fU=-) J IpsJj (Alios 

cl^JLJl J . Priabonien JjjUJI jyxy Iji* . (A.F.de Lapparent) 

OUUw~* Oli <->#£ Oli-k. U-fJajo ^ uJvajiu 



4 ij tu J Limnea Michelini j Bulimus Subcylindricus ) ( \ 2_U .. .-U 

# e 

jL-^L Oii Uyi* OUJall jS" 4^1 t ( Annecy lj^ 4 Roc de Chere 

. (L.Moret) ^JuaI ? 

ijy#J 4 V>4“' cj 4 J* JUiNl 4 diJi Jpj 

• C' 4 1j , < v l^j d^4«M— 4 

j^ji 4 jj> *Uap j ^y 1 ' j* ^ 4M-' j=^J' jW' 
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jj_LAl Jji i-iyJJI Pelvoux J_^ ajU- J \^> Je d% 

U o Aiguilles d’Arves 3JLJL* 3 4 Maurienne ^JLiJ Jj ( Cristallin 

dJlA a 5*\«»-**J1 JbJui 4 !-^ 4 0)^*0 L^U^ ^ 3jjLjJI 

4 ys<a*il 3 4 3^*5^ LitL AiJaJ> llL* Cj£" jS^ . 6jj>%+p 3 

Syi 3 ^ ^ ^ (Jr^ JIW jAj 4 Ol>JiU jp (^iLJl ^LjLl 

. ouw 

e3 J^Ow. bjli ( n o jSLi ) ^ JUj J1 vJVl Jl*- J Ulpy U tijj 
. y* llli . 1 Jl>- 4iL£ ^Jy 5 ! aj>w# cl~>- JIUJI JL? 

UL^-1 4u~*JS~ <i )j£j 4 Aaa^aa^j 4-l>- A^-JJ* y} oU^ 3^11 , dwi-A j^JJ 

0.»~ r * ) jyJ JuJj p^-l 4 ob^lll oJU* Jb3 AJL*y £l)S 4 3 % 

A«j j£~. j^x^A A^Lo Amm.IS^ ^ 4 ^. . 1 ^* ^3*3® 4 ^ ^L^— 1 

Jl^j 3 j ~~>1 — jjJl a-3* 3 LLJI 3 *^-ij • ( * # a_L^p 

J jSij 4 Jl Jp^I ^li^t ja y>i~«A (Embrunais-Ubaye) 

^UJt ^yiu la^ 4 owj^l \j+>- yJu: 3^ 1 0 ^ 4 <sj£l\ y*L. 

j Embrunais-Ubaye j ^ 1^3 J oL^Ji oii oLioj-jj <L^iS" ) 

* 

«J> y- y~lpl a aW*a j Brianconnais JLLj yoj . ( IjiLJI J Montricher 

Aj^yO Lj y jU 1; oUajt* AAjISj L I p& $.lyJNl JU JlIj ^jP 

0 L>-Nl v-JLpl 3 a^Jj^jIj^ 33 * 0 j!xj c-»Uait4 <— jjjjJ Ul>- 

oLwJU olS oLio^ 4 3)^U 3 tiUS^ 4 ^^“1^ 3 4 a^-1 3 ^^ 

. Orthophragmines j 

jy-w? J^4^1 31 I^>-1 <y**r* i 3 c dr 4 

^4^ 1^3 c apUJI c.«.* ^ » tJ i 

i ur 4 yuwu-ij aTu?- /rt ^jji 4 ^jyi ^ikii jUpi 4 or>i ^ 

^>-y . ^-^aJI ytill ^ Aj)^ 5^1 3 La j^J LjJ 4 3 yJl 

* * # # * 

^5^1 1 yciil 01 Jjb c ®/*^^ #Jlfc <J C l^-C - UL>-I OjXj (_£JUI j 


— V A . _ 




r 



oJifc <j ; l^Lr' UU-i j^j ^JlSI 

j— ji Jjj 4 0 

Cj\j :iJl 4 

* 

4-JL>- L*w j .^2A 4 AAjL^*J 1 

• ( jAi^JjA ) 

«/j J-tf iSj>-\ v - ^ CrV 

(^j») a JJ-\ ot ■•Jj&i I 

<L~?~ 4 Annot j Taveyannaz 

4 ( (J ~1aU -tf Ul Embrunais 
Jo; 4 <A^ J)j>- diJij 

1 — A*-w*v* 4**jlp Jp 

(3 L^-s^LiLi C— >*|^ 

« 

. A-JVl avant-fosse 2 yU-l oJuu 

v— y y^j f^ 1 '•**? 

A — J - ^ ‘(^-V i^-~^jj' 
U vlyJbU i^SJl 

c 

jj — k_- jwjjJjVi j__» 





. i — £\ P6rialpin J_SLij J? SJuasM iJLJLJI 

^Jl A~Jy!\ CjLJaJl <L. t - -> - | _ r i»Ujlj fijD jo^l l j_e> ^Joyc^ty 

• W'C* k- > (j* j CJlT bJjf C-*Ip 

. ^)aJL> Ul*£ ^lj c aJ ilibf i-is- Oj-^-=U-j 


— VA \ _ 



AJU&-J**- iSjA — j 


4-JLkJl <u£j b^tiques J^LJI f JUL : ULul _ t 

l^i lijyc* s-^ jLsr <j JU 4 y $j C/^ 

j IpS oL.*Ji Oli oLJjUj jjp^P ) oy*j!l l-X*y 

« 

Ob oLjjU ) «_Ua^ J JwjJJjIj (^cJj ( Orthophragmines 

. f Lepidocyclines Ob vl 






‘ Ombrie J, t U,yJ jj t JW c? ,/V' f-^d : MM — ^ 

OUbw-JC ' g --7 ^ aJL>-jJI AiuJaJI ( j^ 3 ^ 4 .>..»i.U bw Ljajl 

u» ^ j*vi o/y j> toL~Just ji ^yjt 

« # 

<Jjt£ vl*>- j^v4j jt (4^^) Helmenthoides <^S ^JUJi Uiy ^yJy 3 ! 

Ul . macigno La SL-JlIj Annot j Taveyennaz <~-J y)l ^lJ -1 jy^aJ 

dy>- t dJJi vJ>*>U- ^Jp c jJlJ 4 Marches iijaiy Ombrie <a^a jo I JL>- <J 

y yj I Scaglia UpLSL- i JJ y Lr£JI y J^iil 

j oL~iij 4 oJLpUII J (Rosalina Lionel) 4 ~-Ly" oLyo* Jp ^yi jly 

. JuiJl ^ Lepidocyclines 

yiJd jp yilt ^ jL cJlLs^ ; oL^\^lt — •*? 

j*J\ -jLuL jwyJjVi ^ e\j& y y*^' ^ W 4 

oijj Ju> o&** yiii ou 4 ajljlji ^ji>- y* 

<j;y 4 yj . Gossau jJL-y obyJI s-r-H £->jJ Ja-^l yb^il 
<y 4 OUWt £. ijUlb yj£~ alf I U ^jyi OUWI 08" 

. Iji^b y <LJLJl y 

LaA^i bJLP CjL;I^J^ <JW^" L? js^ 4 A**-uJL Jli-I ^A 

y ^Ui y!l jy^Lil aa^j Vr^yLl oliUdl 


VAY 



a* Ul*vJ X* Jai>l C-* - viJiJ jS'j 

■ <Ji u. £ JUU 


& iiJJU <(3L L-b ttJL) icaiJl oUjl^II _ > 

<«&M j* *UaP £. ic.Xi i-Pli-Ul ^ 5j> u, 

^-it-ysil iL-LJI ja CA^S ^ dlL* .(JiJ ^bjT 1^1;^- 

*** ^ X ^ * >-j« v-b^3l oK>Ll JbJ^ ^ V^-SJLr 

^yi O^j . (subtatriques <*>* <r* V^') ^ i-ipt jSlid Coj, 
‘ OL-Ji Ob i-JT kLA i-Ly ( Liptov ^jp- : Jb. ) Lut 


(Magura I^U ^) ^ ^Ui r y ob olij*. ^J, 

• o^j of 

# I^JVl -L>Xi ^ •. ..■■ jA >**_, i JLjUJl (3Uai _ v 

<j^b • _/**J • 3 >* J " ( *_i-il y>- 4 < JLi]U t i-p-l*p oLL ) 

• v 1, * jtfl ak- cj US' UT iito*. Julp. ^1 IJU 

if U Klippes J>fr Lli JU^ t ^ 4 JU*JI IJU 0^*, 

o-'>‘ ,X Oy S«JVl olffl Jm, ijj^\ 3^-yi O ^pVl jUf | 


. avant-pays a*jUl i.jUL. Sj^Ldl 

*ij*yr «_aJJ 1I , 4 Jjb,l£)t O jUoJI _ Y* 

• 4jX' X&j tapirs i-»UII oL-kU S,biM ^jVl ^ ell; . t \yN\ iLli 

4 U\a}jL\ ifail t iJ,^JI _ v-j^l ifJl ) £>UI i-U, JUaJl t JL a 


• ( J>fr~ Jl 


C.X olfl (j Ua*j LfCuy Jy i-X— OlJU-jJl oJbk JT 

4^J . iji**i)l j^aJl bu-j ^ t Ujj J,-. If 4 If. JT 4 iLJLJl 

^*>LsJl i_LXJl ijCU- -Up ^l^l^Jl ^Z$i\ y>A\ Jt *JI^]I 

(X 1 4^-Ui^J' V ^-^Si Ji-UJI OlS} (Y1Y X-) 


_VAr_ 



OlSj <J^>* iil>- -Up oL^b ^11** C— »K^ • ***jt 

juj 4 <L-JV\ ofef^“' cJL^pj . 5;^LiU <€-^' oUjl$3l JzS" o%> JJL-o> 

UyJI ol,l£Ji ^ gUJI d>\Jl\) JUUII JU* ^ Jp cjw>jjyi £>y 

jUaJl -UP I l^>-^ . aJ Klippes o^i bLi JlUi £• ( jj-iJl JUJtJl U>lyl} 

. aJU-( IflU* iLJU! 0 >J-U gb;l^Jl 



. ( J.P.Voitcsti jp ) <iA^\£l\ j Xf;^^ — T ^1 


— V A i — 


. i du gcasync/indf nu/n^-* 

Jiff- Se'd/mcntertOrt continue 

C fft/J cA), Cfepuis / '/Qptien 

k 


.UUJl yU 


AfSS/n intr^tcsrp^f-Kfuc 
(l iptcv) J\/ec Lutvt-ien 
t nsnsgrejsif 


I 


ji~J y L- 



• J*-*' u^-jil ~ Ei • — Cr * A j*—* ^ ji — MY 

* ~ ^1 • U^Jii = ®* • ( (^sl^ ) US-^Jdi = 

,/rjy >UI S^aH au-l _ c 

OUi~~i J^Aj J jLip! : Vicendn QUu^j _ t 

4 Ol>l> ^l \j AjIP 4 aJ>-L* AJ>w* jJJj . <LyJwJ--l Aili-I 

^U;L*Jl ^Jp LjJ J-jL*N( ^y^alAJJ . OU^LJ. y\yA 

. Planulatus oL>JU l a^ Ll* oL~JU £* SpUecco oUJp ^a> ^JU; 4 

4 — aJ^ AjkApU 4 ~btaXJ* 4 LiUitW LL^I l)j^j 4 ^Jlii 4 C)j£j£ 

tj 4 0j-& uliJ? Laevigatas oL*Jl £* Monte Postale OU^ ja 

OLJ-fc 1 — $iy ij \ — y 4 ja jjij Monte Bolca 

^r^3 • ^ San Giovanni Uarione 

* * 

\#>-\j 4 Oursins oUJuuij JUJIaJIj Assalines otiUw«jr ^^yUl 

. Rond l&jj OUJp <Jl; 


Certhium diaboli JLj a^UI Priabona oULk* ^IjJI Ji^j 

. j' Fabianii C*L«Jj ob oLyU \j+z~aj 


<J* jSliy • dAJ*iS^ 1*** 

oU-Jil ja ^Li> *Jus*y SjUp Castelgomberto OtfJa £• ^L-Jl 


— VAo_ 



Schio OliiJ? £> c J~>-j J* jUi Polypiers 

. i>Ja-ww* Oursins j 5^5" LSpidocyclines ^ ob 

OK" Jly Ail S^Uxil ^p : j**yj 

C.jywaJl^ (A-ipiJi cH^) Cf* jy^ (•— * • <3y r >ijl 

*b^* olJjlc t Up t i £*\ii J ^3\ ^ja JUiiVl .(^r^Ji 

. Montien Danien ^IjJI 


3/* (J 4 aJL_J AljwL* <j <Jp« ^jly>waJi ipUdl <j Ul 

oU-JaJL ^y^-l (J 4 4-a^J 

. ( Y ^ A ( J^-i ) «Lpljj (_/»l jpV IJl>- Aja>>t,j S)_j-<aj ilxu*J.lj 4 S^jJiJI iJLL-ji I 

« 

j y>%^> jjwboj 4 oLjUj l)|^ 3 Ob A^JS*" oULkJl oJLp <Jy (Jtj 


Lii>l i^ULl J->-jjl oLa~) ThersitSes ob f 4 0l~Jh oli 4-.~jr 
ja Jlj .^Jjil SJdUJl (Ostrea multicostata) Cj\j\A obj (aJUjJI 

* ( l 4^*i^ dJJi 


^P d;L*P CJK^ wL_aj 4 y^liLiU <LJtH t oli-^yLlI Ui 

AJU^aJl DUja 13 cSytJJ cyyJt JA JLuf Ja>- v .^.>» aJ^L- Obj& 

lift ^5 C^y oij . Sud-Tellien JsJl ^y>* ^JL^-U JUjJI S^JL^I 

A-^~J5" 4 ^jjym-jjlp Ob AJ)U A yJT jy>^> \ UL*p jtS^I oliLk 

* (J* J 0 L J 1 oti a ~~A~a 


jA\ ^Ajaiil ^Jp cJLp c A-ji>- SyL APj-2* (l>b AJiyll il>-y iiUpj 

aj V* <jy^^ f.ly«-s^JI fb- Aa* ; Uiy aJLJl H Laj j$\ ^ 

Jai 5 ! AJi;y(-l oUaJl iJU^i : JUjJ! yi yS"U lLi>* ^.^1 j%>. J 

« 

ji^kli ja t^py^pjA oLkj 4 LUJ1 c^Liai^ ^jlywaJl ^ jurassiens 

0^ 4Ui>l^ iJUJtJl a^U 4 J ob^Jl ^ jt > . t |dl aJL. ^ ^jSii 

^•^>-!) j>- 1>- iJliA DK*" 4 J-J Jca 4 aJIj Sjjiu t 0 | a* Up 


_VAn_ 



\jT (J.Faindrm) jU-iJl o\£\ ^ Jill ^jAPl JbA>o ^yL 0^ (J~*p l£/^ 

. ol^^l dUJb 

yA\ £ J^a; iJli c a^UJI plate-forme a^. k*Jl yUi Uapj 

• ^ 

f ^ 

j ^ ^Ujall Ia*j Ldy ^ 

4 <tfli <Jpl t c-^4-1 ol£l ^3 ( Thersit^es jy oL~Jli oii 5~J iT 

Priabonien ^j^JUJI aJL>-j SJUJL^ iJIjiM 5l>-y Jby iiSij 

J^JiJl II* Dj^ij . JJi JJ LJ Jr- (/" iyp Jy ^ih* 

JL*^ J (Numidien) ^JL^Jl jUUJl c~£ e-ijyil 

* 

j 3jA-s^ oL_j-wJU oli 4 — jj^i f oLtj^j ^ oL*ap ^p ^fy^3 s**^^ 
<J Lw^j (^jJt iJyy ^) clJ-l i£-x* oUi?j Orthophragmines 

. ( AjJIjJL- ) cJ>LAi 5"1 bAP ^ 4 i*iJl 

obljiil 4 4jI^ ^!y- c jUbdl IJu* Axj c.1>-a^ 

oLaJaII p- 3 ^ij N Ia^Aj 4 iAl^ oj^s^u O-wa^ 4 4-JL>-L-Jl j 5 JjA>- 

gisLl 4 <^yflU <^=M 0 ^' ) OUlLp SJ a— 1^ SfJ 4 U-A; jP (Dellysien) ^Is-JI 
. Lipidocyclines j oL~Ji ^Jp l^UAy (^JyJl ^JiU 4 ^-ILaJI 

C~*—> i»jjj A ah ill ^Jp JJ Jju oJuJl>- ^lyil aJL>- C.. 1»P JLi^ 

uwj-JJ j, (t — *j A_JUdJl L_*i>l j — JL. J JLyU 

c jUdJi tj Jh? J* U* p^i : — Jr 

oLJLiH jl£-* J^- id_j>- c «_yJt-l (J epicontinental jjliy Jh? jJpj t ^Jy^' 
01 jJ-o ti-s»- a ah;. * J JjVl Jhil . Thersittes 

ij < : i “ ;h <i»>— > jwjiJjyi ( y^- ^yt \ j.+z — a c_— -yJl 

c)l ( (,^1 i diJ i jtS^t JU-iJl ^ 1 1_ AJjJI L* 


— V A V — 



Rosalines O-*! j 4 t.t 

. (P .Fallot) JsJl -SjJbi-l} Jilt 5 UUa* ) 

bjll JU _*i 4 ±\jJ A+o J,UI JUt y J^Llt 4 ^liJl JUI ut 
t U^>o Ol ^,[ \J& ( ^i>- ) 0^’ ) Meseta 

• cr^V cr^' Jt^* 4 U^i 


S^XpU -Up ^LL^iJl oU-iaJl ^Jp 4 Jab ^Jpj 4 La jt#uj 

4^^|j Thersit6es oli ^ja olJ^ iJlL* lf«ja?c 

4 (J -dU % >U <-?>*} cj c Oy*jJt Ijla . 3y»jj| 

» 

£ -> • • ^-***J-***** oLi-»-^ JUa 1 otjL^iJtj 4 JUuy aA&. C)j^J 

. (L.Moret) ThersitEes oli oLLU ) Ja^jVlj JjL-VI JwjjVI Jf yzJ^j 
piedmont j-WaJ! alluvions oLi>Jj 4 JUl JT J 4 ^iJlilt 

• uJ-ys' 1 — j*^pl <■ J 'j*M J c J<l£ <^'j S&U 


cSn^J' Sjli 5 iU- ,Jp La Oj^y : y*OA 5 

oli 4jl ;L~^ly 4j"ULiJaj ^jyt ^-Ul*l Ioa jkj\j O^jj Epicontinental ^jUyill 
<~i ^ LJi> 4 J.Guviller 4_jj 4 *>w cMjl#j U^,JL» i^aibdl oU-Jt 

. IfZlS <?iM J (J-Jjlj Jey*- £jL> 

C-X ot jiUt y Aj)l ^UaJt tj-J OLs^t i^Jp! (Jj 

«Aa jj£j} . (S/tyiJl i>-lj) J^i «~4 JUsil i^>-J a^op^a 

J iJ» J;) Globulus OL-Jii oli 4.:, .-.A 4— JiT oLLl» ^p S;Lp 

J oy .1 ^ 0-liLl IAa . Lybien ^ ^.t 4I J- iijydt ( *jyU 

ol—SjaJl J Orbitolltes complanatus oLiU,^.< jj-f^ jwjj . J_Jl 

J +. - ...J JjU» jAj 4 ( #- s yUl i^ljJ oJUauLI 

^dlj ^ |»Jaiit oU-la ) t-bf 

^jP -U^ U ULi ^' </!!) 4(oUtykSlt) ijCJLiil yAA J ^1, JUaJ 


— VAA 




h **** 9 p kal t 0UJ9 ^ja ^JpVI zjir\ JjUjj . j*a*)l\ 

( (€*^l J~)' ) (J^UaJl lift i-J AjyhJl — A^JI £^1 OyAj Sr^^y ( «>* 


VA ^ — 



V*>i' a-'-* j-'-y • J^' U^jifl '- 2 *i' S ""*"- <,£■% 

. ( Maeritherium j Palaeomastodon ) oL^t yU alJbt-l 


aJU-iJi - J> 

tjad&h JH*- OJ^ <J*» • l A<mmm]Ij 

V* d£-S^ Ol^>w > ^ iJU- aJ>; jl A-jjU J^AiJ jL^Nl 

. <3 IfOLiC (jjkP’ipAll (3^^ OU-UX 

. iJUjJi A^SlI pjUJI iiU- ^ 

(J* L ^ etJ } dX~y£i\ £-!>■ < *W »* (j 

Jp jT ^JjJLSl Jp L* <J> ydl Jtfj . Orbitoid^s j oL-JUJL ^p cr^ 

# 

4^jbu ( ol^-Jb ^ip c Clairbonien ^^JlT ) obU*i~lb tJb*- <+& £j\aA> 
* 

JpVI jwjJijl JJLC Ldpidocyclines oli jc Orthophragmines oli oLiJa 

■ uy^y^^j 

1 - 1 ^- *ji$ cAijfC** jjr’r l£ 0 ^*' *% 

OB' J-^ai» Jj>-L» *~S~?-3 CjU'JU’ -S^rj ^Js~j l£ t bjjji ij jjwyjUU 

5jl — a] S — JL-iJI S-iU-l) (A .j a .^ll) jj* J *- ijl 

• ( _ Ui>l 


t iJb*- i.iJLc - Ja*>«-*JJ 

aJ <J> ycJl Jij . Orbitoid6s jaj oL-J-aJI 'j* J^-J 

. illy t oJL* jj> JaiJi ^Jp 4jjU- OlLl* <Jp 

ijSL^Ui jUJbU c$ <> 

* * * > * 
oL)Uap t JU; j-* U£*J b;liy O^j 4 <Ja^ 9 i\y 

A A * *■ 

^fb iiyc4 ^l^ll ojjb . ^jjjt £+ oLjU-C bf 4 oLjJiJb A-iP UL>-1 



Thanetien) Torreon - t (Montien-Thanitien) Puerco j 

j H) J HJ s?J (^' Jtyf ijj (Cc may >-j = <>' 

^ £ 

Uinta t ) Bridger — i^~in4) 

. (Ludien) 


— V^ — 




i 


u 



ai\ 



oW _ ^ 

t Suess (lull ^aj jj^JI (^1) J^J±\ j^UaJl y, 

0 *- 

Ui)J* cli ^5* ,j^Sj jL*Jaj tXy . l jwjaJ^/l 4jl^ LS>^ JSsJLj 

<Jb Oi-y-LJl jL-^L jjlvaiil cjwj-LJlj : jssy-y 

. ^1 >U 5> { JU-I ^ Oji a yjl a, jL^ib 

t AaJVI il,.-,L...U J - &C ' jJL I 

u- <• -isu->Ai j*i>fi yji t (i ^ a di&i 

{ Ja^ ll»Vl £A jLaJl. c-yJl Jt t <J>ji» 

t,j Jbr j* JU-tJl J| <^1 t^jLla; 

lii J-a^- V -* Oir*^' Jjjo jC-j . A-ydl 

. ( j£i) <Jlc> v U;t oli U>j ^Up 


c&£j 1 oL i>^' il U Uy iLii j^jj IJOh 

L ^*- ^ ‘ ^L^UiJl 05-1; ^JUail j-cLj . c-J.%- *Ai ^ L«w LI 


— v^r_ 



ji- . aJU~ 1 jiOarlS' UjUpI iJ*/ S-^t t olajOilt 

V } cLf*tJ^w-t cFaluns O^Jli £»ly ye>y^~\ Jf- C-i'S' ^1 cSj^JI 

oli-a-jM d)li \j£*j . y^ ,j/* > V"^ 4 
. jU-iJl ^ oLlUo-j jt- yy~£- «_aL^ U J-*- J| d)j^o 

Oursins « oL-LuiJl » oL*y->-N' <_-iU- ^ djfc Pectinid6s ja u fiy*£-\ <Jp 
. JL^JI Ul yj\ y~J\ J VL*^I jtS^I ^ (Clupeaster ScuteUa) 

e c 

Proboscidiens yLl Ot c oU;UaJI JaA\ £f* ^ 

c Elphas ^L*-! JpS/I kl>j' ^ 

. Eqous j Bos 



£• M.Gignoux ^ t V^JT ^ 

• (^*s— i 


#Ul (j J^JU cJlT iLJji ij Jjt jUjwl a*-^ OS' li£*j t 

t jljjVl oli olAJI jLiUiiV jj^Jt j* OS' ai> . v.r^' 

. J^sO* ijarj J ^ 


-VU — 




;C->Usa)I oJut JT Jp dUij Jij 

oLjJJtiJ <~Jj\ l^i ^J|$ c u^® c ***^1 

:®>^' 

Oi-^ysM^ 

^ol^-») ( **)&'•* (^ \£i\p <*+~j ; i£)\* ^s* ) 

Jttj (Drdme) Saint- Vallicr ( y£+j t Issoire t Perrier ‘-rV Saint-Prest 

, Montpellier aJUL-J^* 5jjJ0» ) ( jXjjj ywaJl Asti JU> ) 

. ( Roussillon j Bresse ) ( ptfjjJl Plaisance oLi>U ) 

(<£>li Pontfen =) * *(jfljsU axX« V-J *tf;j oLi;l») 

. ( OUjJi ^ Pikermi Apt oX* ^ Mont Luberon ) 

5-J>wJi £• U*> Vindobonien 

« « * 
t Saint-Gaudens ( HebWen ^mjkljk jl JjL-I Samatien jU|lu 

. ( La Grive Saint- Albon j Sansan j Simorre j 
. (Orltanais OltJjjf 4i)i> Jl*; ) Burdigalien 

^ iJLss- iilat JljlN iiv» JjljiJ' »Xk JT oLi-?-X 


£• : iff ** il ^SJly SL*M -U>> \ ) 

^Ljlj OwjJLJl t M - Gignoux ^ IJU jP <JB Jl £-*■*} Guntz 

\o tyg. i xhi r JiJ\ i\\oy ^\ t JjaJt yjU) ^ V^' c^ 1 ^ j Oii^ 1 

oltjiP ) (Dr6me) Saint- Vallicr £jj> ^ C^Jd ^ a» ! ill J.Virct ( T t 

. ( > t 4 fr>>- t 0}-S vj 

* — Cfr-*Ja^ y Levwltla j^iJl J^U- ^ Jl ( X ) 

y C^UU v-o- ijic *h 4^-^iJl &>J\ t J>-Ui SjU JP J^5ij *1U (T) 


— V^o — 


<1)1* t ^ om JLP US' iSJj . ta.ajill 

ijjo ^ jUiiVl v'l LJpUj . jUi-JI J Sfj U,U ^ IpU jWV 

jj}} W/* J (J^ ij* <^y**<^ <_Ti > ".^ ijf 

• (C-^' < 1 a**jsM' o* %vy jV' ^1 (/• <~*k& 

€ * 

J**\ cfcs** </>■ ;OUjy!l dOA £%~oj 

*Ijlj 1 . (Pdrialpin yaii^Al) iJVl iLJLJL ijujaj Jsu*y* 

jJl dr* Jb*^ 'j* 

4 £ m 

rjj (Cardiums, Congeries) l-^ ^U-l J^>~j £* <J»-'-i /-. Jl Oj£ 

oi-JUjUI iSJ i~_J) JUjUl ^JjlU -aUvy jiLiJ til* j>lj 
P ont-Euxin J[ i--J ) (W*-jL) V/- V> s f 4 ? Sarmates 

• ( V^ J^)(^‘ 


oOa JS”* J**>- t A-^jJl <Jp 

jjW^ crii^ J*r- ^ y^ ^y* ^ 


4jo**I^J ASjjv* A^Uwy <jj^J la«*^ iSUA OK^ t twA-Jll? J^-io iJli-l 

. Uli^U Uils) y ->*JL>- 

• ■• J * V 1 f s • «* 


4 N J*^ N U-^ N — X 

^L&L a*J> JL-SJI y^ c 3 a*^JI oUJyyJt O^J : i^W-iiN /. ^ — t 

^y Uli c£ y: ( aJU aL^ ) A^Uap jt Vj^jIp dr* 

y!l ; ^jlJUJI £• olulylt O^J V I*x^aj . Ja^-yil j>+^\ 

. JLjw JL>- 3j5j*« 0 i| N t 

yi iiiJb- twu' <J*L~S Jj 4 0 Jjfc c^ 4 ) Lcvantin j^Us* J^p ii* 

. y u*Aij uis" 


_v^n_ 



Oliji ilj- JU, Jf. s j,U ^yj\ OUWI obwy JJljt cJlf Jij 

f <& 4>^' 4 ^ Jiifl Owjil J1 IjV-J 

<J-tU») '•‘-JjAj <*J-» J^b (ju-js^ 1 OUkl! 

ts^ J*9J on-*' s ' <&i* 4 ( ^jJ Bold6rien 

• ( (J^ O^js* = c?* 4 -! JfcUaJI ) ^ yiiT 

4 4 liy*** C-U»j JwjJJI Sfj j?«JI Ifikij j»ii I jd£j I Ul 

p*' i '- vp 4 j^y • 4^1^' 4>y (j/* |J*^l j*— uJl ^ ^,-^j ^Ji i>-t 

oLUw~J.li v*J' u*J*^ J'-'jJ (Diestien) jX^LiJl JU, ^a*il diii oLy^J 
. ( Amstdlien= estuarien £_J>/) Jills' oL,Uap> JUj .JJJS} (Scaldisien) 

<M 

a* cr^-j J* iiku Coralline Crag ^aij I J* 


*<&* — <fjr Norwich J^jy Crag £l£ i^yJl t a % :tll Red Crag 
t Cromer iik* g Forest bed jiy>cj f LJU* L^ai Lt_>-j ^ ^JJ| 


^Jj 

0 

U^%p 




Cr^ 


</*!> (<^#3 c/'!/!? Trogonthcril j Elephas m^ridionalis ) 

. (>) o^iaII oJUk 


<4^ *i>J W co/^i CJlT ^Jl — 51 Ollp ILL lyuj 

cj&£j ^lil 4 A-IjUJJI C-»Ujy!l lLUj ^AJ cUlil <J Ol>-Lw# 

• J JS" 


4 L^- LjI^j -*-£) : s^i&A _ o 

<3^ Jj^' : ^ OwjJJl J*ij Jf 

jiUaj <ili cUJj j*j j>5l\j ((Falunien = ^UJ Faiuns) 
U-^p \>*A>- OB** . ( r * * J^- ) (Redonien) Sahdlien 


f ^ J uj^ ^ j^r >b Jicj j*-. as oujji dJuoiyi i (> ) 

. y*-J' C— ^-1 Ujy aJK^ j^U 


— V^V — 



j>*^\ Oli Blois j Tours j 4 Angers j Rennes ja \jjjA Chinon J-*a* OE" 
4 cJU <LiUu ^JaAj OE^ <• ^ 4 <>0 OE^ 

j_sLij cjir l^i JUbu tArmorique aaJo^ Uli Jj#u OE" Jii 

A-^jjJt oUu^yj iJJU oLi^w>-j cJE" aij . o^j^- 

.(Sat^i I) 



^) i (Touniae i\/Srtw — t • « 

. ( Ji-^w £• G.F.Dollfus 


(J W" (J* 1 oU^Jl y^isti M : J^jp" — -*’ 

JUkLiJ JL-iJl J^UI Uk> ^ . *~iU Jp v'l g-UM l-U 

(Pecten burdigalensis) J~^~3 if* OjJU* » j * a~a ^aj iJls-^l OjJUil 

oLj^J Jjili Jy ^ (Jtj . Ltognan oli v-V 


Pectinid6s -j ^ uJl (J !Lj — >-jJl oli Salles JL* 4 — a 

OE" Oii ^1 J^LJI Ut 4 ( Cardita Jouannetl j Pecten Latissimus ) 
aJI J l>- jfcS*^ jt ( Chalosse (Jbj ) <+*A£'\jl* 

4 -^yb cJ^-jcJL ( Lepidocyclines j Miogypsines) 



— V<\A_ 









ij;li Agen T iijau 01 ^ 

^ jJL- 4 ^1 £tt ijjU \J Jp Ujj 1,1^1 j£ij 

dW iiU- -Up O^jj t ilUUjT j_j^>j Hllix Larteli oli aj^. a-^-IT 

Lannemezan iOw ^ *&-*>■ cjy&JiS jt- 5,Lp a-^JI 

• Pontien J,} s — J 

( ) ^JjJl Ofr-J-U - i 

<^'j) : — * 

J ^ Jl ^«-l' fli ui— ,^k* JU* t ( L-# Jejfj <£)lildl 

(, dl^** d v~^ ^1} ‘t-^ JW (j^-r i*»oljJl AjjJa;U «JLfc 

J^lr* jP <^' ^^3 a* f- 5 ^' f ■£) .(T>\ JSdi ) jwyJjVl a,.V 

e f 

Uku j^Ip 01 Oiu ^Uij 4 JiJtfl JUu^jjJl alpj . (Ch.Dep^ret) UUi* 

SaL 4 Vic* Aa*J-L> t ^Jj 4 Oj-i-jl C|jO 4 4 ij^lj AA]a'AA ^k*J 4 LLw- 

oli Saint-PauI-T rois-Ch§teaux <Jl *j 4 4 4 Crest 

IpUjjI jtsi OUikll 0tS"* J-oi jjp'b/l <j Ul . Scuteila paulensis 

^ Subalpines iJVl J~-*>LJ1 J>>- ^JUJVb \j~iy* ^Lj jU-iJl 

(Lyonnais, Bas-Dauphine, Valentinois) OjJl ^ a^y*~ f J*A» ol 

J*r> 4 JU-iJl j Pecten praescabriusculus oli *-£>■ ol^ oJla 

^ c3 Pectinid^s ^ a]s « *» <<• 4 i_~j Lj^j a ~*j I ^ 4 . ., „ 1^ ** 

( ^ ~aLM j!A>- flS ^ (Midi ^>^>-) 

4 OjjJl ^ ^JL- ^ ^^-kpj Bas-Dauphin6 j Lyonnais <-ik^ 

^Ls<aP Jly ^ )a*#j j C-jcs^yy 

^Wjjly 4 Schlzaster Ol; oLjUj 4 ^kip Ostrea crassissima oli 

. * 

0^ Jj Cabri^res d’Aigues J oUU^^iL 

J oyi^ oLjLj ^ Ostrea crassissima Oli aJjL* JUj jjp 5 )Lp 


_V<^_ 



Oj£j} 4 SJdLJi ^ «.l ybJl dJ-l ol 0U*W' <j M- ‘ 

-l^ «L. J-^« JOu 4 sjjJlII ^ f . Terebratulina calathiscns obj l-tst- 

ollaJ- *-0>yj 4 Bas-Dauphjn6 iiki* (j « Nassa Michausdi Ob JL^J » 
oLjJill Hri jt oj^ £• (Riez Valensole b^) V~>y 

. Mont Luberon <_j £*oJl y«^il l 3 W* - ( Hipparion ji ) 

jjpvi j*a>- (j^j — J-6 ^ ^ lM* 

Ob Lj«iji ._V> l£-i Jp oUyyJI cols' Oij (Muschelsandstein) 

Ob JU- Ol—j Berne 0y i-JJJi* yNy: i-jyy 4Pecten praescabriusculus 

yjkj t JiJrfl ^JuJl «.ai y.Vy JkS OB' JJ yj . Ostrea crassissima 

# ^ > 

J Anthracotherium ji Chattien ^ ta - Jull p-Uaj s— 00^ 

Jij • l/^*) 1 (Vaud dyj^ 

u^r) <)sj^ J*U* <*** ^ oU ^' ^ 

( ol/o- ) Oningen jijuijl *^1 

jy?r ^Lx illJLu>- £S*+sj c.JlS^ \j~+iy* jb i J-S^UL Heer jiUJ 4JtlJ 

V 4 ^ ^r*y * ( 

. ( Hipparion ob oLli- 

OjliUl Jj-4*Jl (J ^5^“ ■>-*-** ; fr);J U-J ( j>^\ 

JtyA d-«>- C Oju U *Lii^L t l^li ^ j^-Jl Jia^ . 

* . 

4 yi^L. *tfjj oLjl* ja <^SjA yy 4 «Schlier» j^SJ Ostrea Crassisdma 

( iiJ; Axiy oli Pectinid6s) 4 .L^p oii tbl*- 4^-c^ 

. Aturia aturi ^ c Nautilidd 

Jp La Jj 6 LjN ^Lli c ^ l/^ ^jLi! Ul 

^ C^UaJt >y?y m Sfj ^ ifjA J^' 

J 0^3 . ObjlS^Jl JL£ ^yaii^u ^ c|/^' 

jiLJi extraalpin <w~Nl d?y^ 


— A 


* « 



<uku yiy) Molt otLb) JT ^hS'Nl {a~iy 

t Schlier ) ( Pecten praescabriusculus ji Eggenburg ^ jj_usf»p| 

<J JL^“J JL>- ^ i Grund oULi 

jUy y il (ij-iy <_S-b intraalpin J>-b Joy ) LJ i'J:* 

t(ijyjy) Plcurotomes Ob Baden Oat oLjlc La alia i* Grund oLLb U 
oL}lj?- jl Oli^ i Lithothamnium ) LtJ.1 i^JS~ jyyj 

• 4 ; .>...l fC ll Litha liJ jy%*, a ^gP-U ( l j\P^<ail Olji 



(3^ t^jyy Jl ^lp 

J>y Pr6alpine v_jS/l JJU Joas^a y yA\ oli^p 

• i Ja~«jsi.l ^yaJi/l jS«Jl £» JUaiMb 

Jyj y LaU- iy}\ V tjA> . « g^UJ.1 <^i 

Cirithes Ob oLLb) J^jJd J>-IjJI jw£JI yj\ IJa oLbj ^^LL. 
j Cardiums t Congdries Ob ol Lb c du Sarmatiem i Jb^LJl 


— A* \ _ 



ija . ^ J>\ 3 Chersonien-Mfcotien 3 jj~JJ Metanopsb 

Ob ol IJpj Dinotherium j Hipparion ob I uJ a j> Belv6dfcre 

. ( Paludines 

Jji* ♦ UJIUjI ^ ^Japb/l — v* 

Cx* ^ i y^y c)^* <3^* j~x*a 

ij tdiii Jj-ij . (^-^aU) Superga aaUj: Schlier 3i>w. 

* 

o^jJi ) Pleurotomes Ob ^jj oLjU ^JlJ 4 Tortona VaW** 

j — j^J) de reduction ^ — pU-j! C-^>T £• 3 — 3 — j*-W' ot — LJ oj 

. ( Pontien — Messinien ) 3 j;15 f ( vJU>L- ) ( gypso-solviffere 

J^U- JyJl J ^JJt yb JLlill OU joNl J Ul 

. Pouilles LL^j iiiau ^ 4 a-~JKJ1 !>*** £* 

Latomies) aJLL^j a-j^lA- 1 UUajt J yJ^Jl ^^wJl <Jp jfcvj 

. ( SjjSV* 

4 4 ^^ 4^331 u^J*' o*AJli 0 | I 

Iaa ^yAj . I jjwjAl ^ oliLl^l 4 3jij4“^ l3 

JfiL-^l ^Uai^l (Lajfiu 3-L53 A^j/t bjii Oy) JL-iJl 

4 ^Lw»iJt (/ 3 s JaJl jUji I 4J WA )t ^ 

^ladU^ll <juj tjv O^/L^Vt JUJ ^1 aJo>JL!I d3* ^ fcl^Xsjtj 

^jjl^ 4 \j\j A-iP O^j <JX 4 Js^ ^1 

4 d;jOj 4 Jsr^' *A5j . uy-jAl Jf J^>- l>->^» Jfe 

4^1 * Jj*^^ J* 4 c (3;^ 

. ^Ja^]pi\ Ja^l Jvj Ja^sil ^>vJi Ju jLs^Ni Jji^- 


— A * Y — 



Jp uydl t iJUjJt ULyl ja I y'L- J U 

^jJLWl JSy y- 4 cyyjM y^- y*-A ^AaJ Jjb . y* A***b oU?y 

Pectenides oUJuLA oli C~>- jy>w? £_b>jy LUli cyUaAl Jiy ^y>- J-yjj 
«Schlier» i>wJ AJbUalt (Aturia aturi) Nautiles oh oLyU ( JUj^y ) 


00 

J^' ^ ij'i c?!^’ tij • Cartennicn dyj 1}4-' dj-sr^j-4-t 

Ojj-i- yl«g JTLa oli oLiL ) bJjJij S^U : oU-» vi£>tt ^JiL Pontien 
J* 4 -*) 5 — jjA \p>-\j t ( gypso-solvifere j — >j£s ) i — Jy^ 4 (Hi. pparion 

0 ' * 

CjLjjL* yp o,Lp ^Jl Oy^j ojo^/i iilA*l ^ Sah^lien 

* * 

• ui-^^sU' <j*J Cf [}*•** ‘ 


cJU«> Ji 3.....M ^lidt ji bjjj U ,3-— JLii : J^iJl Ujjji _ J» 

4 J C^>~\) yi bjuj' tf **"*'-'’ *s*i if 

0 0 

A i9*u* Ol*W»ydl {Jjj OUy-M J1 li-ii li-i tJwyJUl} (jwjJJ J*^ 

ij\js*> iju0j>- (ju j*ar . Jt iii!i (j y .. <aaj > 4 ^UJl 4 OljjlSvJl OKj . 

<^b 4 JyJt J -yil 1 4 hU' uiyW : ^ 

. <£jj>- — Jb^ ^ 


ojK^ wLa> c (^^jJ-uaSI (j <_}■* 1 <J^^“ j L*1 

L£jJl\ • b^b* 5 a^ yji Ljjjl oUw?yJ aUI£ oU-yyJl 

yu- £• «Schlier» aJU, oLjjL* c ^JL^Ji Leitha liJ y-4J 

^|p <yl>* oliAy ^lyJl c ( Wieliczka ^ oli AJyV 


ywyAi j t OJb^-1 o\jw?yil y^b • V^jJb V>W' Jb^ cj 

yuNl yi-Jl C^lbojNi C.xjatf )1 4jsL>JL!i oJJt j Aj'y <L5ptJl 

y^Jj Uy^: U ( aJ^ A^>m-^ ) ^JU^LJI 


<Jp O^b^' ^b*) ^i/^b ^ t Ji J 

4 0 

y«7 Nubecularia 9-yj* encroutants !■ * ° oU^i* 4j^/l oU-W 


— A • r_ 



* 

4 JU-tJl J LpLU j >%. Ji to* 0 ^^ . J&3 c(r 6 cifs ^ ajL^I 

bir* V* J viilij c \ys j£ s i\ <JU^y a-jjJ-I Wjj J o»JL>- a^Jj 
L/* dJ^anil a^jJI olijJaJl ^ . ( ^i)l dj^pt- A-J- ) Kertch 

p— 1 1 ^ • J^ Ji l%-5» U:>yLu* ^i!lj aajLJJ o^Lil ^U>-Vl 

: ^ Sous- 6 tages S-p/ j*y* ^ j£jJI J^>J| |jU 

c ( J**—P 4 ^ \jU;LJt ) M&)tien JjV* 

<y* ^y* - — ^"U"l Jl^-il iSy* 1*^4 Jb^N) P.P.d 

<>*J Congeries ja :>Op yjj u>U* ^Ij l +*#** j* \jg S^jll Cardiums 
^jjUl J aj^L^I Syi) Dacien ^>UJI iSLa \p>-\j ( Paludines 

L?J • ( Unios j Paludines oli aj^ olL>j aJ jJ- V ^ JJl^ 
O^lpj A-^l>- Ji Jy^l ja->yi! J-sAaJI 4 I 

l/* « <Sjj>- — — iSj^ h^~' * 

- ( Pliocaspien <£,y* ) OjJb*- 


Ofr^sM* — J 

jjOJl IwU . LJUajJ J Jpj J^' J ^ £*> 

Jp l^-i A-PyJl oUnj**naJ 1 iJuJj*- a u~*y 5|j^ ^jw»-Xji (jyr 

>s* ^ p-* «*i* J*A\ «yj . Aidj LJUaji J M.Gignoux oLJLj>»j 



1j ^ ^ £*'y j+ Jiry. ^dJ' J^l 1 

J* y^ 5;U-I ^y^/i ^ -b-uJl jJJi ^ -b>y c Jl>JJ 
a^a^jl i> i^Laj , yu-u hj^ i \ aJjs- L i Jl»c-Jl S%' 


^ •jj^i ( Vj ) ^r 1 - 11 Congiries j, Ji_!l J~>~^ jli JU JT Jp, ( \ ) 

. & \U\ li» J~>.j J 


A. t_ 



5U-J.I jo- j t Astien 50JUJI plywiJl JUJI i>wJ 

^ 0! Of oLjLc iluil} jl Plaisancien 

^ 0>— _>cM' J oLoill J~3-j ji dUi Jl oukJj . J _^x)l 

. I;ILI Vj ^ t iLi -U* 

lT* - ^ Calabrien jt Jp-V! jwjJLJI _ Y 

. 0 * cJtr ga, < j^i jJi\ ^JI J jgSi cut ^ \j^ ojL 

p ^ ( 

»1* j jli dJJi jp *>Laij . Cyprina islandica J_i» a^L pj^Jl ikiat ijl 

• ^ JjJJ' J^ill Ajashjjl 


Urt^' j ^1 r*AJl it^s^ alkp l„i Oi^LJl JSLdy :gu^l _ t 

(^ J — j—>*^ai\ J* illj . (<^-^3 a .. J l J 

»j*j j£-S> Jp ^jJ Subappennin 

iUlkjl Jb* J f t . . t U>- iJU JlyV olpLLjl Jp icaiJI Ak-I^ 

W* by** V- C-ilT #;>*■ 4 Ajl Ja . Nia <Jj l^lT J f \ . . . 

^ Monte Gargano Fouilles i. a U ;^ j 

iikajU j£i UiSl) iuJa ^P ifrUl ^Kil Ji^\ ^ 

^ ^L*Jl joVl o^L-^L- ,jy t Ojjf -lij . (<L...iS' oli 

Ob. ( *-A rf ojj P yjjJl Val d’Arno Joy- b^Jit jlf ^ 4 

• ^ 4 » ,jt->-j £« <£> 1 * Owj-L jbJill 


C^' J»g> J* blii, il^ jw*Ul J^Ay :Ui> _ ^ 

. ( r • r j v • y j^-i ) gy~i obijJt jp <jjxj %2*u0 ui>Jl>- t k—^xU 

*"^ fe (j^l) • i jy^jtk Js** t Var jli ^JLa^ 

4 •£** J^LJI \j* jy» j* 4-l^jJLJI otiUt^jNl ^ j! ( 1 ; 

1*1 ^ 4 -SAi d \ jj i (Tyrch6nide) Maure-Estircl JL>- <JL^ Lj^j r **±\ jJJd 

* ' w "' 

. jjiji jy -Uj oi ut ois> ( t ) 


— A • o 



1 a*u £4 iir j>* J» aJ jLo Oj/ «rias» jt £-U y> 

JuOtjJB o»w Ob Ol^UiP ^ t^/y-aiU J* t iiijA v oUOyN Oj£y 
ob ulii : 2LO.UI oliiwi J *i^. ^ / vrU-t Ob/: gi jU 


oB oLLiy t Dr6me /Sf J Lens-Lcstang Jlyj Hauterive JikA COJ 
•jULi oLi»JB ij>}\ . OjJ i^i-u Jb* j Bressc cr y 5»>J Paludines 

. I^p Li» Nli* t Is&re yjjj\ «ujau* ^ t a~a* i-Oity 



jJjJLiiN Uk> V^ .-j ‘ ui-JsM' o^u a/j 

jP iijyw A*j-b ^r-y U*J C ci diJiS} 4 A-iL-y* Ai .o L y>y 

yuu Liyt t i-jLjyi ijoJ-i j>» <_-ibU ^jp tjwjJJi . oLi^ill 

. ( 'Ai> Ampourdan ) OU»kU 

A-il^yil aJUaII oI-Vj ajU c 


— A . n_ 



M6gal t Cantal c Mont-Dore ) Sj^jj-I JL-Va Jlyu- U^lil 

‘ S OJU *’ t/ 1 ' ^ ( r • 0 j r * 1 ) ( M6zent ) 

VI ) ^-jll ( . jl . >? ill i^Jjlj ^ AjjJjUl ol^L-II C*->-l— V (jwyJ-Jl <^J 


0) ^LJI cJ-l UjjU 



. v-# h£> v Or-^ ^ v\>'j of'j^ — r • t J£a 


(JJjjS"" O^U^l ^J*A{ < ~ i t 0^ ( ^ ) 

t jwj e ll JlV* O^^i* 0 * c 4 -JNl OlftiyJNl C ...«A v' WW (J 

•(^0 


— A • V — 




j Congeries oli i-ijJ! oUy-'AJI Jii) : S^iJt Uj^jt g. 

* 

^ *• > — c jpsLlI s J a JS" j (jwyjLJI (J^aJ- Cardiid^s 

• 04JJ* ^ ■ 5 ^’ jj 1 ^ 5 


Pfomb duCanta! 
rfChavarochc j (/BS8m) 

n.j . Pd a Gr/ou 

P Violent / 


V>j>> \ 


j \iyL* 



t r . y—f^s 1 1 . cJji» t ^ ( m.bouic ^p ) ^\ ^aa» r * © jSLt 

01 • (lH 0!-jd<) vUAI o)jl< 4 1 . cJ» 4 O . l^yX Oiji-uT 4 i . V-yd, 

* 

^ — ~ysUI saumatre ^L>-Vl ^tpi ^/yU IJu Jy- 3^*5 
4>*' ‘ * 5 ^' Jl^U lj Daciquc ^.UJl : J L~* V> 4 

#111 Oly>j ^ OjOaJI l^ Jyj OS' vi-P- t SJ^ ol^ J^jiS 4^1, 

•** Jp t$pl^l c — >jA ^1 4 c-vJl i*JliJl Paludines U^Iap ^ ^TJd ^iaJt 
J 4 fJ Jl ol^Jl oOa Jjj . Numayr j\*y 

c/* I*— ^-*-^1 C (J-JUa* jL-^I J-^aAy t ^pljjJt 

J*“ <^-U' <^jU)I Ja~yJ.I jo}i I yJh #L* i^p 

. caspiques L^ill Ua il oli^JI kilUl 


. ir JL«Jl Eegiidc :>%* J U f ;| ( > ) 
• J^v^' ®W^ o-yll ja Jil ftU JUaiy Sai m&tre ^U?-! ( ★ ) 


A • A — 






OUy^ 




iLU t<-»'>4-' )*a ' t jj-j ij» (j s-^' £» < J^-u 

^ jIt*-* - ^ ^>4^ ,j£? ,^b UL^ ^il Sjiiil ^p- L. U^j i__i^k>-Vt 
jJp i OK* Uii iujVl J**»X l^jlii U.LP ^*^1 

Ol^jT Ol^itj iJL» iSjLiJ-l . <L^I U^i OtyfclJaJ 

V-k Cj* '• tj~* £* i>j^U( jsoti I dJJi ij-icj Ol»u*— j OlU>Jb»- 

Cj* t <-»-Ull oV-y)l iSy^ y*) t yi^-t tijUljJ-lj OL—jVl jjjjU 

t>* £** (J^ b J ^* OK" Lf i <Jali |1UJ| oliiyfr jj: l^JI ^ 

• <^^- 1 jj-^* r-> c^' £>- 

H^' Sr *kU«ll J-^-ij ) 4-^' j-i>- ^aP UsjI ya ^pIj^I Ol Jjp 

•>. ^i/1 yJi ^ Ojjtf ^t, ^1 > 0^1 ytijt, (V^b 

.°^U4. 


cM U **•)!» H - Alim ' n J L - Joleaud l,. ^li ^1 i-.l,jjl ^ ^yi ^ .jjl; ^o,.! jj y ) 

•("‘•u-iAi^Ttrn xl*) «k>ut 


— A • ^ — 



^UsJf y l^d 4 jj^ y h .lllS 

Ul^lyuJI jfl> jp UL* SJiJbs- jfl> UUs ^ 4s«5 

lijjj Ijist Jj& yi J*<y)l o^' c/ 51 £*^1 i/' ^ W ^ 4 

^ 4 ^plyU iwuJL c ykij Jljj N lU^Lfcj • <s^jP 

^JJJJ . . . 4-Jxfcli 4 4-J^b^* c OLjjy ) ip^sll ol^s^iJl 

• O^A^' hy** 


I^JLj-jj hj ? iJl oU^s)l I 

} My J^j ‘ijUJI s*r ob rj ^ SjU LJb ^ iU; 

A^JLxll 4-STy* <_/**> J^l? ^Jp O-Uk LiL^-t O^J 4 Ob^UiaP 

^pL J\ <j\j**- CJE" lij . <JU-I y*»Jt iSy*~* <*aiLi* oIpUTjI <Jp 

^ O^i oUjy « oii ^1>JL| ^L-JNI Oli 4*JUU t~il>r jp iUi 

^ ^ \s*~3 J* 4 Jlj ’Lilfc&l 

o^Llj ^p ^bb <lbj o»\p ^jy . \^jujif- o^LJL*p (34/^ 

I ) 4 j^Ia 11 jjIS^JI ^^j>~ fjP b^ a^*U 4 jb»Jl i£y*~* 

i — Jli^jl oKy^) yjvit iSy~~» J-*£ °*C >_ O* j' t(l4 ^p * 

. (C 4 VO jSLi* ) uwJl jiJUb yUaj jP jl ( eustatiques 

0K^ JLii tU;Uait Ja_£ U* l)j£j <^JJ1 4 ( ) ^y)\ bl 

c Jb- JT Jpj 4 ^pU^I -b* ^ ^r^!) ^ <>** lT*^' 

S-£ 4 ^pL^Jl J^>» yJ-Uw- 4 <*Hlp 4lJJa ^!l < y r *jJJt 4-^lU- ^U 

I Cj^p- t J-iNl 3 Pettersson j Phleger ^ JT ^ ^li ^1 j * Jl JUpI diii J^» ( ^ ) 

oUjiJt Jy tj* 6 cf “^> * 0 bj*“ * (u- 1 -^ y — y'- - ) 

^Sii ^ ojr O^JLumII 4 s^Lll <pj^l ol^JLl oUs^j i>ly C^i^l -iij . 

. inter giadaires jy U jlyl^ 


— A > * _ 



J>*i\ UU £ 1^1 jLjSpVl jw «A>-U Ol 

f Jij . 5 ^U 4 jjkbU ^ t <Jp jl c o^UI <jl*Lil j£ j^r^r C^pUa:^l 

JHj* ^ cT*^' <ii ^ C cT* 3 ^' 

• (3?!^ ^ <xJ|} ^ 


5 — J 2 -^ J J^l ^-_SI X^ij '.{jLp^lnjLfiW U*>\ _ ^ 

C^-W g ^jjt\£S\ J~>-j *JS (£J}\ iJ~>-j Jt dj£g -(yj^ 0 ^) 

t ^1_>JJ l^iS^ l^Liy* J > w i lL — il ) 4 a ti b 

t l_Jt>- 3 j_JJL> SpL Jl fj&u aj-jj 




^ Ja-^1 Jb* cj Jb 7 ^ 5^1 £\y\ Ja*> Zyrji Jp 

«Jub N Ji[ . (Bucdnum undatum, Fusus contrail us, Cyprina islandlca) 

. JjtLlI ^anJ L* ijJZ 

Jj iJJjj* £\y\ Jp JxuioN : (Thyrh^nien) _ X 

bay u^1 JbiJl ^ Jp UU- Ji^J JljjN SjU- Jl£il >** 

— w* oli ol — JL±> i p~M\ *1*- l^j ) a la JU)> Strombus bubonius ^ 
-(cTt^' Ub <Jp J-wiJiJ ll^LLla ^ UL>-I Qtflkl iStrombes 
. ( ^u-yi I ) JbM JS" l? Spi^ X^ull oUwyJt dJub 

JW 1 J* J&* j£i *)IS : ^\ J*-$\ - r 

. 9/rlfll SjULl *plyi y* J~b t JjLJl 


4 j)Ui! oWjjsII _ II 


(j-ij^ t oLy-^>- t JL^) ) oU->>J ^ S>^ s- JUJI (Jp 

jl ( oLjjj^ ) ( J_al ^ ol>w7^ ( t^JaLa* l^L i> ^p tJuajj* * Limons 


— A ^ ^ _ 



CL 


^J) VykiP i «->*£’ t (Loess ^ J^t JA 


liojlijl \f\jkj\jZ~d\ >_->> 2uL»M oLj^J! «JL* 

^1) polliniques JJUJl jJl^k S' ci-^U oLC £» Up yUai 

^jk-Jt ‘(k ^^ip ij j-Uil ^p JUly LAJ' oU^Jl jp 

i — *-^)l ol^lk jp J _iij Vl ^ dJJar . (Lcai vy -) i J _l^l 
l^V*' solifluxion hj)\ jL^j ( ) cryoturbation j t remaniements 



cJ^Ualt _ t 


c* s ^ a " 4>* ‘ <ii y^** (*^* j**- 5. 

t 1— jolsy t ^.,<a«»ll dki L*b aib JjjiJl L^l>I 
tip Jij . ipj^t »ip ^ Jii t ( jL^Vl »JLP ^JUl ^L-Vt 

#Ui| ^ j£-iq J-fj *~i ^Ja- J$- O-jdi Jl ^Jl 

lijT UUijjl ^sJl dJLkl Ulc i— (J »jjk tU Sp^j t_j tCji> .aval iliLJl 

* s 

^ii-L ^ 5 --^ Oli (^LJbfl <s y~ 1*0*^ u^yx^ ) 


jiy-Jt 4 4-^liL| 4 JLaJ** O^il dJUb cjJpJ i OjJ j** ^ JbJbj- 

SJb-l^il Jp jlki C&jJ- banquettes JcSs Lu-p C-£ y«-> Jp Uilj -bJbU 
( ^'■"H) J<-- . ( T < T j£i ) terrasse LJsua» |*-*l 

^JW C^fpull #k 4^1 mu ]1 Oj^m^ C 0)jJb Ul /jcJJlj Jb.b»- 


Jil> ji JlSOiNl, U-l jjL ^UJl iiit oliwyll j ji ijjl ^ «ai oVliil [yjt ( \ ) 

. Ptriglaciaires ollJt ^ yA 

(2) H. Breuil. De (’importance de la solifluxion dans I’fctude des terrains qnaternaires de la France el des 
pays robins (Rev. de Gdog. physique et de Gtolog. dynamique, VII, fasc. 4. 1934) Action du froid et de la 

gravity . 


—a\ r _ 



JAJ . \x*u\ y. lf»ait dj£i JSiiJ jh OiyUl (ojl, ybU 

CS 1 ** 7 ai £Ujl Jp t ij^aJl a jp Jp t %i*M aJua Ol >dll 

. lip \ij*a* j&- L^O; j _ r a*U^» (Oj jp l>j 

‘ ■* jJl) vi»UU a Ju Jj jjJaT ^Vl ^ 

• r^l '“^ t£j~» Jif V 4 ( <JuiT ^ u^p 

cH ‘ (^“^' w p '^d> 1 ^ S~44<all £ ji* Oil ,^jC ^L-Vl Iap Jpj 

4 r . c \ o Jp i-i>- £ jOi- 4 Ojf^Ji > ^Ai, J 4 Uof ^L-Vl Up 

t* 7 (^' ^ ^IVsf ^ Mi»^* <0^ ^ 4>&j ‘ Jf J' cS>~* Jji ^ • • J . 

4 oLaill l&j; l £s . 0) icaiJl aj^j^jLI oljJ-l 

i-JUdb baJ 01 4 JU-I jjj~J\ Jjij I ( A V j£-i ) o^-Jl jr J 

1*4 4 Elephas antiqiis ob Ua-^y 4 O^U Ob i^uo^ 4 Jb- ob 

* . # £ * 

<^ a !j Ol jJ-rf Iaxpj : Iplajjl ^pj 4 Elephas meridionalis ob p-U/.,. 

4 JU-1 ^p (Jj*at i~P j&- iJb> Oliou" J ije> ^ ayb- ^ Jj jwJl 

^ UU,I jtTVl ^>#1 O^S 4 Lil^-I^Jl £iL. ^ Jp, 4 Lp 0^6, 

. Uoi I 

4 Ojlil J li^pj 4 J^lJi |j^ jp Uji O^i V 

UiU 5ja».}U ^Jl oLbL 01 4 Chelles £» r J t Jp 

ob : ^ MjVbs- 4 j-fUU uii ^u. 

O r U ob *4^ 4 JpVI 4 ^j 4 J.UL ^ ^ 4 SapUJl ip Elephas antiquos 
</aJl y» Elephas antlquus ^p ot b ^ jij . Up? oUI^»- oli f r . ^ 
Uap-V bj l^iby (: £fj ij^pUi ot^ibjl #ap Oj^Jj . j^aiVl yj-l ^ 0 -^. 
0lS' t ^a»'ill ^p OlT 4 0>— Jl b-JL jl <0,111 b^Jb l\y. < <01 

k ^* p blT 4 Elephas antiquos j^s- U..^l l Jp y< 

■OftWl f > ® £U)1 Jp ijyi vk-j.1 < Ji_)l Uwlli (P-l iLU. UU-i ( ^ ) 

. « OliJUJt Ol^kpll* ,^.1 Uplp ^Uaj jv^Jl, f i . j f r. L^pUjljjj^l 


— a\ r_ 



l > iA • <*>!» <j OS"* JUb c tjy-JI <^^jj ^ 4-Ji> OS* 

. JU-! ji^Jl oli oU>JUl ^jd ^UL>U iU> *~JU iUir 

^ c-a!^ J£ c 4~JU 4 yA-l Jsy^i Ol Jlill oij i£ y 

} * L^yyjll {^ v^J^L^all (jif oU^IaC ^LaJL £l.+.*~j 

,JU ^/r 



. ( f-XiNl LUJt 4;ia.,aU ) iiJU^> 4AjlaiA J ^ )a r ^J ^JtJU 4 I .\jf ^ JWW* — V * 1 j£-S* 

. ii*«A4 jr <^b •>- ,, ^^ A * 1 ^ 

oUj^aM —i S.J 

^pL^JI jp*i Ay ]*J\ j IJbljJj 5;|^l L? Ol UIS Ol U J--* -*AJ 

jOmA> ^P L*)jl£ t/y 4 OL^^A-I £L*j1j jX j y * JL> 

vJbU iv yy- fe^dit j-^yUi jy oy^t ot u ^1 oL^i 

y^Jl ) 4 Ijj^jI ^ c/*^ c b^ oi-* C-^j -xij . cl-lldl 

4jUJ(j ^yJi 4 Jl jZ+M cJu^lil 4 4 4-JVl 4 L-^j-L| 4 A-jUjU-i^^Nl <J-4“I 

T.Potyg^niquc 1 oL^j£i)1 o^JLjcU » SL«— Al l .1b«aU LJU- J>J\ -UJ ( ' ) 

* (downstream = aval) i!iL*j jjP olPt 4 j 1 i cJjM ^ iJLij >»J>1 s£ y ' (E. Chaput) 

— A ^ t_ 






<«2y 5Jb»w> <^y ( DramHas jUjji ) <■>]>;;« 

. ( r • A j£i ) Xi\tCA a^jj- 



(JLU-l; SUaiil jkUl J1 ^)\ j^Ul J^i) OViiy**!^ ^.U\ £*ji\ _ T . V j£i 

. ( Antevs ^ ) 



IwJAnA* ^l^w* ^Jp oLaJ- 

.v^ajjh — ^ V*> v^r~? ^-'’•Ajij 


/ * 

(j lalJJi ( Aj (( A a ^ | UL^-I oLjaA>uii o JUb CJlT JLij 

ajj>w? « ^Jly: i lf-i JT 

^y £• x$* <*>y J lr»' ^ ) J»y> j'y t,? Isfere x$' 

C.. 1 U JJSi £ C^- ^ \ * ^jP -Oji Jf-*.*! Ji ( j 


_a> n_ 




(J-*-*- Jp J^l £U)I iljJJ d)l (1 l oL ig JUl <j iij JL>- jw iLL*p 

• ( Beauvcrt jw, ) f i • • <> jyi 

V^t ^>r-;ULt (J* t»l 

<J iJ^JLSl 4 -JLpVL « tJli&l Ik jj£ » 
^ifr^ (J1 <j^sU ^JsjLa* J^-d ^Jp 

• — fi/t* Xa^oX* ( J^-*io Ol jLipIj C <*JsU^L* JjU; ojIS^ 

a A* Jd^ oUj ^Ja l^ o jJ c <w — L»L^all j JU-i y* ^ c 

^\ ox hr** W^ JlCa&l 

* p 

. g6n6rateur SjJjll ij^>JJ JU-I Jl^'il! £**jj 

oUU^I J* i] — L, ^ U!> icaiJI JLJVl olp^J-l £>- ^ |j^ 
ol^l j\ luLiUJl on c^L^Vl «Jbb JSLiuj tiij-i-l 
J**^' j' 4 |;b- IA^>- ^bil jIp On bb J ^ 4 *jp^ 5 j^*jM 

vy t«ji 4 -iJl Hotting £_Ljy<> S^-ii Oli LL^aj . JU-I £lA\ S,l r j*S' 
Boxux j Rhododendron ponticum Jp ^ - -«- v Jlj t i-yL-iH ^w^j} 

. 0n^' Moraines oniio-* On COS' i» sempervirens 

(mJVI JL*- * a\a '.* 4jCJjiJl oL^ja^I (3*iUail dVtai l~ . i 

W '>£ o' Bruckner j^LKJ Penck viJLj plk~.l i)L$i t JuT^aJlj SyUUl 

#A*j t l^-til ja : IA& jl^I #.LH ULJapt jljil 

pO*J 4 '^ ss u~i)3 ( '^•'—0' 1*^1) JJOy c Giinz yjf- : ^ glaciations ip^jLl 
Jp Oil ) t — jj t o[>Lp OtU- l^j Wiirin 

oUijij *p>~» cols' i— 0, jljjl t(i-l^b objy) 

. « stades J^ly. » j* J&\ ^ { bl~l Jit ^yt- 

4 Ol*^' p^o* Jai <£»y O)'* ‘ 00^)^' Ol dAJi J1 (Jui»t 

JiJI tJ»Ull i-U-laJl ob;jllj (ft. J r-) opJSji 0i^w*i' g 

— AW — 



**r~*j^3 L-JVl JL*- £-*y f • (f ^ 0 ) 

• iAjUfl-* 6jj*sA) < JU0J jA OUjj^* ^p |jj^p lL«^>- 

c^' — -* 

jJp «i^* t 0-0 jj£ ^£-03" jOp ^p 5,Lp tOOjj (jw-* If ‘^1 

«-»A ^) LJ> (JU* ^ U--.V j (, l^jyl cij <J 4***^ oL>-L-*j» 

Lijjjb ‘W^' Jj-4*y s-^' J44- Sil^l J*y t ( ergeron c*J- 

. 0) i^Jl 

<Jj^y Jl*^ tJ— rfli oL>-Vl (J ^^lll ^Ja-** 

^/yUl UsT JoLJi ^ JsnJlI . iLchm » JJ «>lyM 

^J*d ^1 J- 4 (JaP^I ji oVl 

Uk> J 4 J^li cJ- ^ J^Jt JA <1 jUJl JA o£Vl *1* 

tJ^Ua^ JjlaL^ j jJ-* 4 ij~^ * Jdj* Js»L~-j oUa** 

jjlatdl ^ 3-y • 5yt^>wy ajjIp O^j 01 ^Jl 4 jL*Jl 

oLJLi- ^ aaJjII i (jij&S\ <s\jJ\ oUjy^»>JL) <UL^Ul 

* m 

^*3 *Xjf- oUiy ^ C->Iasa!I oJUb C-JK^ 4 oL|^* ^y Aj>^* Aj j£ 

iJLA\ jiJt 4 OjJl Jpj) iiaJb^l oLjuJI oLi-p-j J li IjlTI; 

(^ (/“W») OjJI t^Oj tj j ‘u-'^ 1 <2^ cS u - ^ 1 •***! L ~ l > Jj 

t r4a-JJ Ajjly t oliUai ^ <u» Ju^'l< l^JiSj . JUjtJl ^jj 

4 > A Y ^ — II i — jjSv^lo jJl * - m -:^ <-31 yi4~l ijp . ( \ ) 

. ( n ^rr __ vi i \ __ v t \ > «_ iv 


— A > A — 



^Jp OliUaJt ai* J-latfj . ^ ajsf-jV ^J-Jadl £• U 

JliJb J-^Lj t(i^Ll uy. cojl^ *> Jp oil) *SA i 

c/^' Jj* ci^ 4A 4 a - ^ ' <u>*J! 

/Ttfl t dujJ-( ^ y^AA lA J+ JfiLj} Xw ~V>“ ^ lj-^-li Lib JJflL) 

b^U* ^oi-l Oj^oj • UH* 5 ^ c£ Ji>k 
Vr>1 ob^lj LLJl s^Uil J> ^ UJ> J . ^:yJU fj > u*-j) 

^ ^JcJ ly^l 4^>l>- L>w> ilU^j -(uTi;) 

. (E.Bourdier) u jJ>^S\ Jjub c^L^aJ ^b Bas-Dauphin£ 


4jjUJ1 OUJI j OlL^ll _ ^ 


<J* Jk**^ UIju<? L^Li! C^yedJ 0(T JUL! 

oLjJUJI oLV-j JJ it* f li£*j (^IjJl) g\J\ jj^' OlijJtj 

* 

* J^Lr* £*** 


Forest bed o I Li? j ^-> <, eJ> ^-idl j_£LJ *Jb <^:>Li 

£* VLLit J^Lio ^Jp c LjJ^sjNl Jl ^p c Cromer 

JpVl Jy*j . L X ja £b— >t <Jp £-»b^ 

* 

(TJLill ^plySl ja ®jl>- ^\y\j (Rhinoceros etrucus, Elephas meridionalis) 
oUJ? O^j . Ljb (Hippopotamus, Elephas trogontherii) 

. Lcj \i ol^yr aliaL* a ji* 


<jj ( ^ <^b) Tegelen oI^Up ^ JiU Jp >*; 

vliJAT O^j ^Jlj t Weimar jUJ t Siissenbord iiU^: LcoiJl oLL>JJl 

. Uoi L:y*jU Ob^Ssill jtS^/ LLL- 


jz*** 4 dJJi ^ <J/*J 

(i— n«hll j(Jl ^j-Jj Mercki OJli^T aj L.Jbfe Elephas antiquus 


— AN 4 \_ 



iiUi O-J ilkj . «uUa* SjU JLy-jJl li* j *-* 'jij . Hippoptamus major 

Jl blbj olistf vizis' t «_aU 3 I ) jLylyJl J < jjjJ| 

< Thuya 1 ,> 4 j 1 p c^y) i 1 — ^ JL-^I 

* 

* ( lU Rhododendron Pontique 

cfil ‘ ^ Ol/j*A 0 lPy 4 -' J-l~* yiy) y Jij 

. <~Sy JU-uaJ ol 0j^ 


<£•*>*■ d&~j y 1 y tlj^l i^jL, ^dL £bll JLpU ij 

jtlil yi jU-l J~>-ji\ £*-ly . <>>U-I ^Jl y jji uJ^I ^Jl (^y) 


IJlA t lyJGl 
dLr 1 «.ly» 


j-aii ) apy y jjiioi 


jjwLUi ( Jy» OwOyj ^OiJ! J^aJI Jl* ) 4&\y ( oyJO 

‘- »jL~* <_j c£yl £jjjl oiUU jj\>- ^ 


J ( ^r 1 * ) ELepha primlgenius : Ji, JbJbM ^JJJo LbdU 

yi% c Syiil dUUJ lyi y>L*Jl p , 1 L^j Tichorhinus 0US}f 
ji>U> U*- y-b. cJ_P jJi/\ aj JjUaJ ^jJl >0,11 Jp_j Vj yLil j^ill 

JO ‘ b-M j' s-*- 3 ' JeJj y ^*4 V jjip oli dUaS3 < Oyjl ljjj\ 

yy (T^ j£b) (^ t V A tjJ) 

• ^ -w* y t J|jU! 0 L-jVI jti <, bSOVl «Jb ^ 


^bj V;^* 3 ' yl)' ■**< Ji*kc J-M ^LLl *da>- Oij 

S-<-“ 3 1 ^ ^l* 3 ' Oyu»lj . iJU-l £lj,p\ yi yy-ii JJP JSOo 

^ (y^b d»y 5 sJl (J iy-j jlT ^ lu> ^J| ^lyll 

<> J-^ ^1 Oly^l J $3 iyiy^II JyjLlj Cervid^s oUp^JI 

. l :,&... I 

* 

<L*[x*j IOj;- 4L»3 S^-b* uUjU* t V^ 3 ^ y c C..,.JI f*Xiy 

Ol^j J i‘l>^ ILL flores ObJl aJU C-iy Jij . JLyjJl jp oUjLdl 
y ‘ by b_y t Tourbes O-yUl ^ U_, Vj Tufs 


— AT 



£j* I J^Aj . i A-jP^Jl JJl>*l!l ^\jC~m)1\j Oj»U 

\jJjyl\ c~J : t c ^>-j 

>* t/ 1 !) *£^*4" I CJ&" ^xll oUJui^Jj <j 

£* V'i^ c J ~4-l otJ ^Aj c Dryas octopetala 

' * 

tBouleau jO-uJlj ^$Js> 4 Mousses ol^^>-j oUL>*-Jl 

* (-kjM? OljH ) 3[>p\ oljSj 0 > Epic 6 as ^4 gjlp c^J 



j oUuJLI OUW _ Jb 

(j* 4 OL-j^I u)l 4 Jl^^l ^ 4 Ul>- jjiaJl 4>«j^ 

o^aII £* 15 ^ 1^4 ^ U % >Uaj| jj^L>- 

Ua 4 <jw^l . (n « J^) Anthropomorphes 

LpU^JI Simiens S^aJI 4 <$*- ja 4 Uot 4 o»y\5 0^-> J1 tflS 

OLwVl (i/l o-li 4 (Paranthropus, Plesianthropus, Australopithecus) 
4 Africanthrope — oj^^I OUwVt 4 Pithecanthrope ) Pr6hominides ^JLaJI 

i V—M JL*- JJ ( ^U-l ire JJi Jj» ) SJjjjJl ollLJl j^lj! JL»-i Epicia ( \ ) 

Jlla/i ail i-aljJ ^tfjl *Jli. J Cf. G. Dubois t tjl J* ^Ja*: ji j£Lf U <_i^l>. 

•( 0, '(_^’ "’''I s XXVII .iJVl UlyuLl^)*^!^ JljSfJulUJt 

— AT N _ 



jSLio iij j*> jVl OJU- SOpli J (Sinanthrope s jS s *flJl 

Mauer Jji i--J j&t UtSUj . ( > o a j£-i ) 50^0^31 IjUJl h&Z J*r 

Sussex ) Pilydown £»y* OL^tj ) J>4^' 

jails' iiyls oJi o^pI t CjLaJ- <j 4 ■( Ir^ 1 ' 

i« . Prehominides ^i-Jl Jfyl ^ <Jj*' ‘ i-iL~>Nl 

Uk£ Uai <u£Jj tAa—jill l 3 *^1 JS" £• li» OU-jMI 

^ # 

jLJjJULi jL-jl -_-l ^JUIj Homo Sapiens JJUli OL-ftt j* \Jsr 

o> t JUjXiU S^il v-i t Homo ntanderthalensis 

y~\ J*>U- Jilp ^ jdl 4 OL-j'iH 11* Je- OS' Jij . Jty f d-a*- 



. ( Arambourg ^ ) OVmjMN Xjm*i — T > • 


( r • ^ ILL* ) jy-U)! Uijau OL-J[ JL-JNI jp *&4-^ Je*-*' ^4^' O ) 

. tp» N ^Ji.p <Jup yw (J Lilj c~»£" 4 K. P. Oakley 


— ATT — 



qy<a£ Al*tt CJK" dii . IjSjLJ j Sjlp U-L^t A*l£ jt 4 ( ^-Ij; 

JS* d** dl d* f^ 00 ) 

il o jAa a*IAI |» ■>»,«/> o^ Jjtj . Uli <^ai^,a jl i-li «iJDu5^ l C-i^JL* 

£* Aj,Ulb A?r-jJl SJ-io d^ J^kil 

<j> J-sAA» L»Lc <3^*31 Uaj . iji-JUwJl JSji 
* 

^JUl^ *>Lt« Chapelle-aux-Saints l)L-J[) 4 -JUIT 4 .»Jap J^L-sr d 
4 j\+m ^ 4 j 0^"" ^ 4£+*\j*Xj M.Boule 

ij\ii\ ^ l^iT v>^' (ii J^i ^Uxu-I Jij . l£oy»t J SJL-iJl Liyl) 

(^yiWi)) W*~i J jL) (J** ij ii<ji-i oliLi^Ml kiJJS <£*y ^ 4 
Jujyl <Ul Jp ^Jl^JULJl J| jjai L»l*t . L~J i^-jJj- ^pdP iiAJij 

v-L-Vl £*ll UL. JLLi J»lci Js*ll t d>Us~U JiUJl OUtfl 

tOj-iU j f JaX £-* • LSs-i~» ls~i C-i£«il yi-il 

# # # « 

J&c ^ j-Jpl oL«J*t t^>-l^ Chancelade Ja£ c yuJjAill oL-J-lj 

. ^ JU> 

iJuaM iJ*>LJlj la Plastique c^xJl Jp iiy» j IjIju oi US' j£lj 

SJU 4 Ol— jNi \Sa U j $ja> jlj 4 JL>* JL$a! 2yu 4J yJkl ajjb Oli 4 

c 0|^ ^ oUaJj jl t t LtUa-i* ^4 4 4ipUv> LlL £j* 

^ ^ J^-5» ) oLa>J]I d UU-t 

jJLAj l)N 1 oJLft jt 6>Xb 

JaJ-l ftJlfr ^JLoJ . oLaJaJt oJlA L^» JaJb^ 4?1 >wuJlI 

AaM\ c oLwaill ^y* t 4 U Uy 4 j^I>* oW 

L^OJ ULaJl Jjj 7 C^-J; ^Jtj iy* JlI olplwaJI ^ iL»£" 5^ s~ a~ »*z 

d* oIpLua)! di> JT c (Jlaj 4 Jj ^ 4 j^o* Ji J*^>- 

. uT UjTi ^1 aj yiJl ^31^1 jy ^y» 4 ^ 

• o&f Oi dl (•— ^ J-i L» 5ji ot Ohydl JAJ 


_Axr_ 



(^JLaJI 

. 4^wmjJIj 4J> ^ j^JJ 8 Jjli j*J i ( v!.J[JLA»1 



oil 5;U* ja p ~ A& i J*j <. a . £j\*c*A\ 0\— oiN \*\^ ^ t yjp“V^ Otyii T' > N jSLi. 

t d . ( UL—l ) |^*U! *j\** <_) augalot if / jiy>- . ( L-Jy ) Maine *ul^}\ wo t b . ( \j~jj~* ) Thain 

. ( L-iy J ) Font-de-Gaume i^Ul j^.1 OLa>- 

SopUJI J le CMIton JUJl ^UaJI ^ J ^£,1 Ji, 

5 b l 4 Abbevillien ( |JLjLjT jl ( ( _ r j,U i_j yl Chelles J,J ) 
J^Lio ^^vai* t jSLi ji jlj-^> 4 « coup de poing Ja-&\ 

t t * 

£* ( p— 1 (J* 0^ 

. j3L— *~*)1\ «A<sA^* t»5 ^A a yS' Ol L^" 

Saint “AcheuI ^ A++~j ) Acheul&n ipL*^ iJlsJI 4 pL*oJI Ul 

— ATI — 



/LLLJl ApU^aJl jU;} jp (iwJyUl Amiens oJL* ^ / 

. oyLiJl ol>*-yJ <Jp ^UaaUj 5ta^! ^JslJ Jl aSSU- oLJ, j^b 

v, ~~*&A 7 jP A^\j i 3^l>* bib bL>-l 

ipU^aJi ApL^aJl . (((jS'jJ;)) S^P-l OL-i Jjy ULjeu*l 

. ( I /&\ J c ^jjU o> vy Clacton a-~J ) 



• ( ^ >W» ^ ^ JUc 4 a . *~Ju G\~*i\ r ^ V jSLi 

. ( UUa4) Baouss6-Rouss£ ^jy y jJ^> Jlic 4 c . ( JpVl jj^UJl ) Lespugne ^jy ^ ^-Ujl 4 b 

jlj j* frl-liji LUaJtJl 4 pL^ CoL- Oij 

jt £ j <LaJ jP 5 jLp 5bVl SO*- A*^lj Jp Sf| oL^JUl j^C j£j 

4 dOjLJl Ipy AjjUasLlj 3j fl^ t d l tt£v^ UUa-iJl . .buliC 

* 

i Levalloisien ^jl^Jli^I ^-1 t\^ *^5 Levallois-Perret obJbb 

jjUll OLj->^ C-^i-^i t <Jj • ^bwaJl ©JUb ^Jp jib I ^ JJl 

dUiy .^yuyajl O^^JI OIjUJj Aj^>*>- JUoiJ ibiaM 3bVl di* ^Jp 


— A Y o 



P&igueux ajjJL* Moustier J>l <~~j ) Moustterien Si S^ 

• (^/ ^ 

Jji j^jaj Lit* t^lWl apL^ Oj^Jau JpVI ^-^5' J^>- & 

S*3 (J^ oL~l <lau-i^ Oj^aJl O^i U^l jlftjVl Jlij . AltjJij 

tjUtfj tiiL^. c^JLt. JU* :ip^> j-iU Jp a^jS/I 

« * 
Aurignac J,| L-J ) Aurignaden >*^ S^pUJ' -^pj • £} • • • J*»!}' 

Ol y£y JiuJI ^ j^k> ii-Si 5 j^a» ( Saint-Gaudens 5 JL Jlc 4 j 

<_^5 Solutrd L-J ) Solutrten ^ . oL~JJl dji <J\j^> 

A^ujt. t> Jljjt J_£i Jp oUi^aJI ^aP, (i--Jyiit M&con o> 

S^L* ) Magdaltaieo ^JiJLPlU lf*yl «pLa» C-*i< ]#?•)) • *1*— — yy 

5*jJl dJULj (_jy t (Jb- o^ij ( Lj.J)j.i 4*1»U* ‘ 

i-Jb« 5ftis<» JJli) aurignadens <^Jil LiJ ^iJl j&Js )! Jit* ji LaJ 

*L*r JL^j (ru J^i-) ( tijS ~l£J' y^ cy j ^ cy (*J)' <^w») 

ij l^bJ? U^fT ij d\ji)l\ iiJjO oUyl ) Li>JL» lilirt 50»-lj A*ii £% 

(_j Tuc d’audoubert *j \y ij jLaJL» ^ jLS*}} t LJy ij •il Wj^y W'W-*' 

cLLJI a^jJI JL- J Lorthet SjU. Jyyj tl-J> v> ^ Arfcge (^1 

j£i )(£}... j/jJ-' £-J ( oiil <j Mas d’Azil Jjjla-L ^ oLt- 

.(fU 


1*\^\ 0\jfe\ibl\ vj&afc- y~A3 ieuNji — Y 


J^aiJl Uu» iilJb ^ Ui, Jw. IT 4 Ja 

• S» — * * • 


— AY *\ — 



o' v--*v jS JJ i> -Jf O' O' j£*i' Jlfl- JS' Jtj 

^ Oj;U)l JSj* *lll jo* iUU C.»i ^i l^iaJ 4 y«*Jl <Jybw* £*“(/ cU 

. ^\jlLsU <—. jybjj j>»—dl jjj^l <J dly~*o* e£ jJlj c 

<J^) J £ OU 4 L?Xo*j y j' 4 J-Ai jl jo* Oj^j Oil 

4 ^ 

l«ijb 4 y^» aI^* yCj ^>*-jJl {£ij++*+* f ^jj&\jij£‘\j J^. 

* « 

• *i^ 4 w ^ oui> oy & J j<u* o' 

O'jAliaJ' o Jla JS* jjv Ja^'y j\S"1 ^fJliJ ojIa" 4j-jjJl ^ . lar .-J 

* 

. 43y*J 1 JjJ- 

A^\j^\ 0 \Aiy^\ — T 

UbU^Jil ObjyJM _ t 

4aJ | ilLjb C*j(Sj 4 li ^JjL* N (_£JU*j ^l*j\j <py*JO ol lytlikll l^J CJ AJj 
jp Ip^lc - JLjjJj 4 IjuJjJ^p Syyr- jJL>. 4 jcJJ iJjljf . | inlandsis aj^Ij Ao JuJL>- 

A-i-4^1 aIz^JI ^]a,*j OJtS*" 4 l$Jil>Lo* j * * * 

<^JJI 4 JUjlJI dlfb JuU-i OK} . (nr J^) *31^/1 yL- j* UjlL- 

L^jiilj l-uiyl ^J^aj OK^ jJi -UU-Ij 0^ 4 xjib y jiS^ 

* * 

4^L*u 7 OljOy*jA0 CJB3 4 ( jdJ A-*-L> ol-jjy* ) LilJajy jo* l^-S" 

4 4 ^ 

•V^U-'j 4 Jjj-U'^y ) Lilli} ( •' ii)sti* ) loJj* Jj4-< <ij» 4 \jy*r 

O-iyVj oi Os *^ 4 oJ'S* 4 ^— >- (J i-jj'J' 

. ^JLLU oL>yjJaJl dJLfb C^* 

JS*" 0 o -*^ * y^ A ^ L ^' Ui*D^ 1 Oy 4 «w<*«X^jdLl < 1 ^** j«Xi> ( ^ ) 

. 4 „ it&-j 


— AT V — 


oljMfclt iuljj Jl J^s ijbr 2j~J 


U*9-Y 

(Ja-ysll 




Oljj-U 


^ J^3 

o^>l* ji 


J^~ lT^J 

Heptaai antiques 


{ _r^‘~3 


J^ul 


Hobo Sapiens 

jiun oljy 

^ lH Homo Sapiens lossilis 

jiuit *ljy 


Jty-UU jlwl 


-■*^--* 1^* 0 L wj | 
3U«^y j Lw ^ jt 


Mauer y.y S* 


J*P-) j C*V> ^ 

</*') 


4^ C^U^LA* 


*s!JL>jY — ‘W* 

(UY Jbrj gilt) 




Littorines ^jsJ jj j£. 


i£y*>- 




fj> jH* 


Ancyius Ol 3 9js^ 
Yoldia 


<^ T 




fc^-j 

<s^^O 

( *«l>-b oLj,j^ t C-j Jj- ) 
J^j ^ t'jfjjlA sl - ^ w- l . 3^3 

saaie <-**3 

(<j^) 

( Lie- k_J»Ua»«j l — J W;^* t f,-& ) 


Hotting • *t*j* J!H lr* Oj' 


<^> 


3 JH urs^J 


Prihominidds 


PrAchellien 


*>-3 

( ) 

4 

( i_jU<iiil ^r-X» ) 


Eltphu antiques 


u-^3 


Jjli Utpku merkttooftlb 


, (Deckenshotter) ^jLaAI Obj-AJ- 


iJtfsiY Forest bed de Cromer OldJo 








Jdj 9 if ^ AfJ-l Jp iJ^dl ) £j\ alj 

oUa*-*>U.I Oj-flsl \f t i^JL" XVA>- j| c Valiums ^UU 

IjUj J&ry Cjf 4j\ jy~i\ lJUb J^b <j jL| 

Jp ] * <-£ t-^/ 4 <J1 c ^rjUoj ^ blu^l c l^ U.J Ju^aiJ! (( A X - - ,d*i ■* § 

til >* L ^' OK*" ti ( ) tiojj- b- 3 ^- vJw-j <_!} v_— 

c-c jwJl JUpI a—I^ c^iil oij . ob;_y») foil 

4 ti^^ 4 ^}? OK 4l. <? a; 4 oO IS*" oLS^il «JU Ol Oil/i 

‘ fAi* ol t v_jSll J W J ol j-*- U bb bJb- 

0 

. LJbi; L 
«*• • 

Ii*)Uajl yu-sjl jJsUll «OA j Aj.Sjfs- (J>y>-j isys ijp-j OLJ ^a\ Jij 

. Forest bed de Cromer Jai j* IsSi oLiA- 

( if f jr ) Elster j ^. Jl b^} 0£" ^£byh sjkT-j Jjl 0^ I Jut 
oL.lj3- oli oL,bap) rubann&s A^jb. objlip Ajb,^ ( ^ a ~ 

jj iiLw. ^ioJl (^oJ! b>-jJl jAj <, ( jbb Oissr-yjjsi-' lSJJ Varves 

• ^ eser Jjij <&f) t g-iijjj t (d*| 

Ok j;> Ok <J^' o* (^^j-4-' b*-jJI IJu otT aij 

Paludines oli OkLtJ '— ^ — a_L> aJ^A>- j_!lj ( interglaciaire {giyf? 

• Ob,Ua*Jl^ 

(£0^ b> J ) g^>*4-' Saale bu-j ji ^\&\ ^SyjA b»-^\ U 
Warthe a^LJ. aJJ t^jl^il <^jlj j JjLJI 0>yV ^JUl 

• Bug ^ ^ ^ AU>b« jJl 

O'^LSbi Ajbpl ^1 interglaciaire Oiy^Ul ^ bliJt 5^1 Jtbj 
•O-w* (J^- Jp Tripolis ^yjf ) a^JI jl tourbfcres oli^l 

oLLiaJlj t till tLz~£j ( CsljjL ) Brasenia pnrpnrea £* flore 


— AT 



' Oli ( Eemien J*U> ) ajj-Ujj ^i>- ^ Eem ^ | 

iju ^ d ^ qU>/^j * >!■■’. -Ij 1 1 oAA 0^ >-Ly • ^ L « w » *J l 

li* j-W-3' /-. j* v>^' Jl *»* J1 '-^ ai b . (£•>>*■ 

uL >£.liS 4 j » J raff - JS^La £• ( Cf^y. Vj*) <— 4J)l* 0*>^Lio 
t <31^1 jCid-A - 1 Weimar jLJ v / <. Toubach 0U>ly j^wy 

(S-tfJl ( J j a)I LLL v_jW t JU,juLj OLwN *^>tji> i*»U» Jjl c l^s-ipU 

. Eleptaasantiquus 



. ( v»> cA* r ) tS Ji\ « i ^\>\' ) ^\ 4 o\t»>>»r\ $-.$_ r\r j£* 

LuJLj J Smlpawf lira j <j ;j&J\ i-Jl^JL oL^l' 4 III . ( i_JL>-b ^ t II 

jtf>l ^ OybJ Jl C-— iil JLii 4 Jbli VJb t IV . ( <^ 4 - 1 ) 

. ( M.Gignoux j* yju ) ( OjiJVj ) iJU-l 

y\ r jp jU 4 V-jji jl ii\&\ j*^\ 01 > 

OK} . (A*U-b < j A j ] a l> oLjy 4 <AWf ^v 4 ) 

JUb 4 jjbLL-Ji blJLul Jit OS* Ait Ijai 4 a^Jj . a^^*J-I jtj^Nl S>j^ ajcI>- 

. iu-WJt jUUU A-W Jp ^r^il 

iiA^(t ( 4 yWM>J 01 l C \Sy~A jO^/l (^^aJ^-t ^Jl>-jJI tJijb OlS^ -Xi} 

AJl^JU^Jblt cJLp ^JJI j*a*l\ <j\ 4 Postglaciaircs h*j+%JS aJIs)I 


— AT * _ 




Jl bCi Jy ^ jl)l IJUb 4 JU-I jJaJUl Jp olJb 0> 

y £> 4 J-ii-l jL^-l Jjy 4 A-JaUl o JUb C*^-1;J . lp£ 


c^JUl 4 Yoldia arctica j^aP y iSli : ( JL-^JI j j^^») JL*JL)I 

ol^jL^aiJl ) Varves oUlj^-l ob ol^UiuJI ^y O-lfCcj 

j/j IJjLj 4 ^ oJL* ( j^ JS** iib»J . ( aS^sU 

y jlUI3 4 Chronographe iULJL>- iiL* y SjLp obl^U ob 

• JJ A * • * JjjJ- :y> My y 01 Jp y** 01 DeGeer ^ 


5^^ ^>*01 l*X>a ^J bci l j£*. ^4 cNL^J^J ^jIp ^UslajI C>Jb^- 

Colp S^uil djjb jj (^ . Jv* • * jl 1 * * « <jy ) Ancylus Fluviatilus Ob 

. (Y) UbJl^L-l JL*- J 4^* J1 Ob^JLl 


*^“b ^ <-? ®yl (<£)*x^i 0L*i? ) <^y 0L*1* ly-^ 

4Aj^>«JI oLil y %Jai 4 <m <_JL>> i { jjaLi\ jJU^iJl aaU> J>-L* ^ 
^>-b / ybj 4 Uttorines ji ^^iJl y illi 4 Littorina Uttorea ljj$ 

<y Lr*“ j'y^l £* JaWJl y^ y *>y 

aJUU aU>I y - tf JJi, IJUb jJJLJI £>• y il>y yl J1 iUJbj . JU4 

. ( *jfl£ j| iy £j|ji Jyj ) aJjLiII o-jlll oli LfALx 

^ J1 col y)l v^Ull ob>Jl jMJI £jb JS" 

Cjlf li} . 4jly JJ Col 3>U- t JlJL>JU <>UU 4 5i;l> jlj^l ^ OLSUu 
c3y b ^1-^1 Ijb* Aol^ Aij JL^I 4 j^>»J1 j\ Aj^>«JI olj^- y]l dJUb 

oi ^Lia^JVl — a*j^ s -*»*• 4 J^l ^>»^1 

0 t uasp^aH j-4*^ ^y 4 ^y 4 y ^ i_~ *<yi xx> ( ^ ) 

*;- O'V oJLni.t Cijjl jJk> *_3 j£- ^jUULI ^jA AAlioli) J)^£mJI C — >6 L “ jjLli 

. Varves i^LjaP 

1 y^-.>.:» y iu- \ “l • • « *LaaJI yil ( Y ) 

. JULI UlP ^ Oi^Jl 


_Ar > _ 



t Ob>j**Jbj Ol Xa ^J **■;■*■" Ji-JL4“ JjUl Oj^Jl C-^* 

. « * 

j A^Li J-bt* i^,..»~.>-j 4 jo^Ul £• 4 { j& f$ Ajijfljdl o Jjb JT Oli 

• o ^ cX b? ^-4 >> d j~^ £4j b>bt 

ySn o^i - v 

« 

JL>- c 1 l$pL*ul 3 4 ^Jaa> cI^bj^-%3-1 6 *Xa JLaS 

Jy diiij ^lilJI J-^JIj 4 !>*bJl} 4 Vsty-b' iiUiAj 4 1 ;jJLI 

Aj^jbfl AjiljaAl Ob JbJbM O^Lj JS** C*Jl 5 j . \ 0 * « * * Jjj) Atdfj 

^>UJI Aj^^* {j* 4 A-JJO Jji* ^Jp 4 c-aJJj A^-^ta» 4 (Sf&\ 

. aJUO l^LJVT ob:yJb <L?Lf Piedmont ( jJUaJl ) 

£A~*Jl 3j*j JL>- <J c Ob:yJ-l CJK^ ^JJS JjIa* 

AjJ^I ^ j£ -UP j) LlaJi jkLil (j Q~jL Ob 4 l^Lo yL Jsuil^ ObS** 4 

• 0 &s£l» 

j* frUsel dJUij * vJVl JLv g C jJ 01 jlS^U ol Uli jl U jl% 

^-ly! ^jA L5U; yS <Jyl 4 5JLJL01 oL£t <jj c^^SVl ^l-L>^U ^j>y» ^ as * m 

U*>Uaii dii-ij 4 ^A obAj . dj>-b* <pyi*“ l^ljil JjUj a5jL-^> <^jy 

oJyA 4 4 4 ^**^ 4 4 C {j* 

*«• 

o\iiy*X-\ -Js- ,J 0l^3l jlJu‘1 ^Jl U*j c Bruckner j Penck OllDl oL__J! 

IJU i\f*\ f ^ t *J^ai\j ^liUI ^JVl Uku cj jO fU-t ^ t aJVI 

& * 

Qj ♦ ^ ^LwwjiJl o«Aj> i L>^> 4 J * , b k *<* 4 1 - 1 UL^ , 3^^ 1 -^l^?ll 

4-JaUftll £A ^^4* 4 cJ-l 

^pJii> 4 b~M»o ^LwwjaJI aJLIjj 4 lj\ >/3 > 4 y . bl*J! 

. 4-Jtf U aII ^ Ai^P ^Jp ^Aj 4 aJL>-1^ 

ob^t ^ cJ 4 V-JyiJt ^JVl JL^ JA JUJOI p^t 4 ^ Ut 


— ATT _ 



5 -AS oli t(TU j£i) j/\ ^ 

J . ( o-» fyJ' ) Bidvre-Valloire i Oj^M ^ ‘ oliUai 

. Is^re jiji\ ^>yx- 

j\ i_J^ll c->UAI ^JaAJ j t ol*iy*J-l C-iK} 

y* ioli A^yll COS' lij . OUiU»wll • j> jjv* J-AA) ^11 

Jljsu* _u i»U-l cJ»1j Jlii Dombes <-~*y <*£}! JU-iJl 

OlSj c ( Croix Roussc J up <4^11 SLpJ-I c Fourviires oby* ) Oj-J -UP 

*iy* J t Bourg j Oji Js t iUi j OS' <^i)l t <^y*4-' Je~^ 

^ , 

OjjLJl Jfi (jyt 0t£* *X^i CM tiJaiJl oi> y» *Uil t I j J fl .O-* c Echets 

Jup JU-I OjjJI i^i'y Jpud* OyJ y* vyj' Jl fj ‘ J^' Sa6ne 

. Vienne i^Ju 

yiwJ! iiU-L Vienne i^Ju* tSjj U«* SayA* i*.Sy»J-l 5f?4*l cols' Jij 
Jl Biivre-Valloire j SJl.Jot <+*j> JUy t f jy Bonne Vaux i^oA 

i jjyVl jr OK} . Chambarand LOa^ aA>c; C-jv^»I t Rives y* 

OS' t ( vrjU- ol^y* ) Faramans Ol^y* £• JLSil y* jUd.1 
yj j*Jj A . £lij>l Jp i-k^) Tourdan vja^. aJxp ^ 

. Saint-Rambertd’Albon A*y* -Up Oj^il 

y^Jl CJUi J t£ly ^i***^' M"’ C - J '^ ^ 4 jijdl ^ 

. Saint-Marcellin j'>L-«jU jb< 5-d> 

c v^liU ob,;i J^b J UjUT oliJI i^yJU l^il o5y Aij 

yP iijyJklj Jyijp <*Ja> J b-jO»J ‘ ‘■W *^ aiA ^ 

«1>- y = ) • pLujl Jp ^-* J-»l>5) C6te Saint-Andri objy 

. ( vWa^-VI ol<iy*J-l J Wartbe 

t jl ( oby JOaa* C»JU wipy jw^ 

_Arr_ 



,j ■* aJ^-< l*l& Ia^I 

t « des Hdpitaux jp li^l oyi-' ^4-1 JU- jjl^j j^l hiyh- 



V*“) £—y^ 1 ^ ^\-*t i 0\jiykirN ^»^\»> — TN 1 jSLs. 

1*+**^ jw»j . <-pIj^J1 nJ c T . <JL>-ljJi S^" 1 ^ • (^«-j^“^ objjjil 

. jJJr\ jUyr .IfN 

« , Virieu ^ L>- LaI^La^J t_ JhJL> o—> 15""" 

> Lagneu •** J+-J' £^“ ^ J 1 ^ 1 OjJI jt (Jjr ^V 

cT* J,U-1 Oj^li <Jp JJaj ^a~- * J a^aX U*iV oLjj ^il oJLa Jajl^ . ( Grenay jlp 

Rives IjuI ^1 ^bo^j I Jus • ^Aj J U "^' A^***ji^ jlp 


— ATI 




0 J>%A 4 £U)I £-• AJ*>^P iJli&Vi Ja^jUM 

0 ^>-jJL! a^JL ^ jl>- Ifj . cJpl t ? ( C^* *\j ) Bifcvre-Valloire 

Jail*?: ^ jl j>p c jU -1 jjjjl < 3 l^ ^-iSJ i-a* 4 <ijL-Jl 

« 

^lil)l ^p t jwJ ; aJVI jL^Jl *3 4 <*jij jy^j li-* • ^ 

* 

Belledonne oLjy ) <py*3-l ai* jjy» 31 4 Lyu ^ • * • oJiJjL* 

4 ^yaiiill oya 3 4 aJUJI al£t 3 JL«^i]l oj> OJbw? Jjj . ( <LjU“l 

4 JU*lJ i£j*0J)S\ 4^*3^ £■!)_? uj t jb-y t y aijU^ ^jSoj Ji <~i*y £-* 

« # 

• ( ^yj' £*-'>d' ) Ujy Valiums ^ b-U p-y 

( (C—i) ) ^;b~!l objj^j A^yJl ob^yi ,jy_ >— i^sil -**} 

^3 4 Voglans 4 ^3u>- cy3 4 Bathie 4 jIp ) <LJVl aj.^ 1 ^ JUP jl J^-b 3 

,jv oLii- Jp ( u-y Eybens ol;LiPj GrSsivaudan cc^w-l^ 

* * 

J JjjJd ^_>*iJl! JJbf 4 Jjli c..;«J £* l*L3j 4 interglaciaires 

. (Ji 3 *^ y~Ji axa^ fcjjj 


4-^Jt 9r 

* — 

4 -il>- jyS' ^Jp Lajj^> jP oLpy* 3 t a-b> O-Sy iiJ 
JT j i 4_yj;jil Valiums ^UliJl ^py~J 4 JU~ JS" ^Jpj 4 a»L^»«.Lw>«*J 1 

A-^ 3 -UP Aj^j^ 4“^ U^l^-3 <— Aiy 31 ®bliNt c Ljj^a» Aj.^^ 

t £ 

A— J 3 - 3 U.— ^ ^ U->l_jJy* 3 i l)^**^ ^*^“1 U — > ^ .A*} . 

* 

. Lourdes aaU^* Ljji; 4 Argeles ^ 4 ; Gavarnie 

4Argeles &\J- 44 5 ^lc^ ^00 Gave de Pau jLij 

. ^ A * * 

i&jN' **t>y& - a 

4 A*^vLU L— o y 4 3 ^ J'*A>- 4 ^JLk-JuJi ISvj iy*l JLaJ 


— a r o — 



i ^ j* 4 ^* Jby c C~* JL& 

(Jj^Jl iJU-tJl l£jy»l Cj\j^-. j&i } . (Jyj— ti' £» j ... l ' jf- djA» *Ui\j 

*ULij ^3 L^pjy jwi; j_£c, ,(tn _j r>» j£i) jjjJi U» ^ ^If 
jM SjLJl 4 <Jkil «i* ^ S^jjJuW ^LdJ i,ya_il oUU^I 
•Ut! ^ jL-^Vl OS' iJlJULI £*-ly iya ^ 4 £»|>J' jj .glaciaire 

4 «LiP 4 s" 1 ^. - 1 yt 

UU3I oLi J U£>j . jy^Jl ^ 1 >JI Jflji tifJkiH ou^il 

• ^ W*W* <— ^)Ua» vl»>-l^j *)S*^ jli—iw< ijs^y 

0 \ 4 >^: _ n® jSLi 
MW .^iwi' 

. <sg& oy^\ $jx 

Se* Pla JUi) 

^j_*«Jl i>^u j VJC 
JJ^U) JJVill i*®r+t 
y*_Li. i»>>-) (c^ 
pic*. , .» sjiy- /ft p 

•(Vjfll' 

JP £-yP’ J-ic^J' £*^' C-»-i; Jii yi+SJ JUuia .1 £aj 

IS^JaiI JyjdU Oft j yM lyp 1 1" ^ ipL**A®A««ll W-* \ ■ — ~> - 

l ^ H)** ^ «W* oi JUy JU-I Saginaw jLjrL- ^JU- 

ip* £• i JLJJI j t cJUpI ^1 OU-i-* ifiA J 4-iL-p’ c-^i, 4 
j* 1-3^ iJj- »-iA (ij • (U^ 1 ) JX#- 

• *•<•*■* tJj* 4 

^ JT OJ juc Jiii 4 JJ* JUj jlJJLI Ojyi oi *£jJI jUdl cjIT li, 

. •l*’Vl tOA j <0^1 

jA Olp»«Jl jr cJit j' -Ujj 4 UjJjt- JA jy liji uk> O,^ ^ J»J 



— ATI 



dJJj- C-f »rj» t Mohkwk iJjUy* oii^l k ^l5w> 6missaire vJ> ^ 

ijtA *Lll *liU 4>L- O-Laj ^l!l JayM jv>- 

•L» C .^ -a i ' iU-^l »i> . ^U-l OjjjJ OLJl jr *iy JjJ* ^ 

• AA *<> • <kA A 

l^a; ^ ^ ^JtSl ^• x ^' ( o^' j' ) yA f J°yr^ A g? 'A 

u£*j • ^A <3*^!} y«3' £*-(/ 2^ <Jy* ‘ J^‘ •'-^j 

\jA A ij* f 1 *iA \A % A i-JUJl oj j^-. «L* 

. I j* -Lj-LwJI >lw t Ojj^J C)L«Jl y£- 4 Ijlfrlj* y- 


^ii _ r\n jSLi 

vs^i\ oV4\ 

W JSL* : jAl j 

C-j^j i 4 

' — Hi> <— <*>r^ 

4? (jj— 1 V*) 

•#* i-j^y cj-iill 
WW Jljt-J NipiMfa* 
0** -Li yi 

•O.M) 


y Socle k+JS* S*#ry yfcj 4 J?U)Nl J^JUT ( daP ,J^ J-k ^jLi IU>- iJli* ( ★ ) 

^ s£* Ji J* y ^fS y* £s>^b <• Scfcidd 

f ji JUy i**L~U ijL*)' a-U jl j^» g^* >_* * •:* 

* * ' / 

. i^^Uj (. y i (” j-iJ< w fl..fa:j J t v* Sx-i ^ ifjJ* 

"* V * 



-AfV 




j.\}\ oyw _ i 


i_.Ul Uku J i J'lk- ^sll V>v'' Olits/Vl c^-lj iiJ 

Oj^I; 4 Mont-Dore j Cantal j 4 Velay 5^-1 Jl Col ^Jlj 4 Jl 

jjP ®)Lp Jl^^ 4-aja^4 OJlf . JUl jjjJl J^b 1 - 

•Xi* 4 ^V • d^Ja* o-XpIaJI -Up Jau^ £• ^V” * * * S^l^i 4 pLC>I ^JLj 
ApUJ^I JauAj AJl^yl ^iaiJ Jp cJ-l J-*Pj -C^i 4 ^-pLjl 4jlJb 

aj^Lw j Oo ^jJl 4 Mont-Dore J*>- 1*1 . ^ \ A^T jl ijLCi ItO 

pJi t Banne d’Ordanche j Aiguiller j Sancy ^ SfcB «£V <J 

. Chambon \ ^ Pavin 5^ cl^L- (j;^- 4 ^pl^l 4 f-LL 


aImU^ j 4 oAj-Aj>- CjIS^j jSjp* CJU-jl 4 ^Pbjl J^b>* 4 dl>*J^ 4 

J t Jl/^- ilsS" j* j9^J\ cjail JA f (rw JSO ) Puys ^ 

. 4 _iUill JT Jy cLMJl j> Ol>y C-^j A*y i A * OJL-Cj 4 Vivarais 

l^p jLi* ^Clj . Ji cJy^ j^STJI ^ <d-l Jt> jl -Ujj 

a^-C j^p jp a,Lp Puy-de-Ddme 
yw? <-^La; CJlT ^sJl jL^/l olCj^o A. Lacroix Ij^S^ L^O olC^ 

. Pelee <uLj L>- aJL— « 

- — • • 


♦JU jl I Jaii iijJlX. lfelo-1 JjaiSfl 4 aCa Iup 

j! «U* t Sj>r Jij . ( r . <\ JSO ) Puys ^ j^ ^ viC j^\y 

S-C* jyj* ^ o . . ja jtsi C — allat Ji Uo^J Auve rgne ^ ^ iLJL. 
jl jjj t olij aill oUw^> ja yu j^JU 00 .; j i-JjUl oL^Jl 

^ill iyjj-iJl ^tS^Jl jU ,JI t UJ« t jL_ J-L 

OX* 1 - Ji l^lSj jU-J t^JI; jy^J ^ i ji^l/JI oJLa 


— AV A — 
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h 
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> 

J- 

1 

J .3 

* i 

t! 
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* 

i £ 
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<0 

7 1 


:>tfj of UoU* lyi s/i jUiVl 

^ U s^>-Nt o JL a 

jtr jua t ji» jr jpj * 

olil^> j>-iy IJ-ftLi* OU^jVl 

J&J' ( Denyse OK^ 

3 -Laj iOULw-J. UL^i 
4^ 4 Y Y ^iLw» SjjU^ t Ijbf- 
JTLa oli olii- Jy JLiy 
SlW oX* If 4 Cy UU vUslp 

• u^^“3 p " ** 3 * 

AjlfJl ojy&UaJl o^li JLaJ 0i| 

J» 

J 4 ^jS\ I>LiJI r^i) ^ 

iikil J 5^ J5» 4^1 jJJi 
4(Ja^ll ^Sfl y>jl) A^jJI 

jOJJlT Tju ^ UUaal J L^-Nj 

JJ c3j 43 . Jwj-JJl J 


Oxi«sdL* dp«o . ^ ^ | ^V « n << j_^ ^ aImJL^ . jy^. • J • <£ ( ^ ) 

Roques. M. itin4rairesg£ologiques en Auvergne (Rev. des. Se. Nat. d’ Auvergne Vol. 22. 1956) 


_Ar^_ 



j Uj At ^U»lj jc — >■ jKy t OK/J Somma jLfsr -U~iJ 

jl_f>- jp ^Li» r^y t JU-' jSy (Atrio del Cavallo) «l»-b 

Jli»t Jp jliajj . U»U l j>- A£dil\ Ju* C-iW i Somma 

jl Caldeiras — -1 jp jl jP ifUJI oWj-A-" »-i> 

Jj* J-*' °by p j- 4 L-l i-JT tj*-!/* 

Ijlac u¥. * ^ AAV flp IjJlS^iy OlSyu c~£ 1-X^Pj . (Ol-llli-') 

sS6j> i jp»Ji oL» c ( J»-b ^ ft f ,j*} ‘ • j Ja* y <^y 

. yu. r-iyyi ciy c »ytrt/ 

4.«^> ~T| (^v« «j-lai) W'Ci 'jW* - Sjirf '•** 

Mon de la Fournaise jlS^j <jyjl ^_^Ll I^.US' a3j « c.*-' 

.'ikili 

(.».\»y-i\ !$>—}' — r\A jXi 

.La Vacfce Lassola 

JJajl 4 ^ J UL» ■ 

jw I oU^—Jkt 

. ^-ijU jS-y Jl Jl oli iChcirc 

.<-* oY^ i U^j 



— At • — 



U lukd Z^rjijJr' oMl J-* 

W^' 




iULsi aJ'>^ -lajl^- l^b l$-*yv Jajt^>- *ia^ p-^l 

aU)U-I Aw*>l ciy ij> < KIj ^sJl OLj^sil aJILc* Oi;lAL 

l O Jj^il ^|^Jl 4J>W<J A*^Jg ^jp 4 -L?jL>- JT 


oU*jLvsJI J a^p U JivJ ^SyS* UjLipI 0i[ . jp dUiSj 

^ ^cuw ol ijUM IJUfc J <J^. if \ OLA tJ~JaJ aajLJI 

IJUb ^ Qil\ JJ c JUbti Oil y r Jl tJUkj . 5JL** Sgss-jJja* itjli- *1 OpJ 

^ ^]' Vr^J^I JaJI/M <Jib£ jP 5^-j^ Ol^U» { jaju £Jju ^>y>rj i «Jl-!J11 

Jpj/Jl JOail UjUV U0*oJJ JJI>JI ^P JUAS) cbi^ 


. Apical**!) 


— Air — 







« J* * Js! wvW- 1 V* U*' 1 ^ v>> JS^J) 

^.Uall SjLp jyu^lll Jp jUfly . lAar ijy* t U iik> 5;^ 

i £1 ... A '•'*/) t^• *•*/^ t © • • • / \ : j~~£> ^Liit 

<jji <*«Li ^ Jas 1 Jys t)U t ^ « • • • / \ OS"" lij 5l»)lsM ^Li* Jl t ^uy 

• <3>* ^fUll (JfcUail JjWl tjJl • jP <l«»jl£-l 


J : JUI j£±JI Jp ^Ui uy U**» JybT j£& 


' * * • X L 

Olilk* Jp \jj» »-U Jj . jblill :Op £ Ji£j f \ = \ 

A ••••/> J 4 J*- 4 ' ^J^jLsLl Jsj JjWl 


**4 J* r A * J-* <*' ‘ (■ 


£1 


) 


\ * * * X * 

JLJJ JL-JL A /\ <~± UUi ^ Jl>Sll ot dUi jp *>Ui 

1 ; i, 5 Jua. cA*-Lll Jj I>i I jUiM 



^\j J[ (, — i< ^ — ■ -U»- i ^W-l V 4 'f* ‘iAiiW' ••** *U»*1 ^ ) 

. u»'j>s-5 j! *jU- Jm 



Jli ( ^Jp >••*•*•/>) Ujjpj 

Ja 5 i^>- * ^JJi /y j\S"i ^LJill jK^ iilj . 4 -jiyt>- Jajly- JjJj^p JaflyLl 

jP SjLp LJiyukJl JaJlyU 0 * * * / ' '^Ij • 

. Plans olkU£ 

^UJI J ^-Uli iilaM iaJI>l Jf j£jc ^ 

^-L-i jtOaj ^J1 A^lil- A * * * * / ^ 

.Ui> J 

^aj\j>- Ji i*~Ju <~-jjd\ Ajj^^LI J0j\ j^J ioSUj 
iUjl>- JS^ X 1 * • 4 >-Lw» JhUsj ^1 * jl *\ * * ^Jp ^-'A * 

. (N) IfJ 5^3^11 A^^Jl oJdi ^-w-l yt IHj Ui, 

. ^ planim&rie a^L~* 11 0A4S" ^lyJs> ^j>- Jiy jj: jl 
JsyJaiLtj ttJj-JaJl^ c 0*xU ( J-tC aJiLaj^I jy^Jl ^y*^~ ^ ^^L-'waJiU 
t ^pUja-M^ll <S^ • JjjJ-1^ t olyaJ^ c 4 j J j jJ-I 

t 

*1^1 J.U* j*i 1 SJLBI jy^j ALi£ |%-PjJt (J** 4 ( j^yvjailJ A-^uiU Ul 

* 

• ( ) (J^' 1>* 

JaJljjM i)U- ^-aj) hachures Sia_Jl i>jl»£ SLLs-l ^-jjUadl Lie Mj 
X> c LjU; X? jtS^i Js^JfliLl 0 jjb l)^Jj ( A • * * * / ^ (X^ 4 c/* A^-JyJ! 

JaJl>l Jp ut .oJL^ jtfl jl^Ni JlT UT ttfV 

oV ^ia***" Js^Ja>- t3^AJail A^a a > JjiaSL Oj^j ( jy ^ ) 

A ••../> ^-LJL. ^ A^Jyli ots^l JaJI> jjyi (^li) fonds ^-LNl 
J^L viiJij (X* *±y~* OL^uL* ja ^jiy 

, o • • • • j ^ ^-LjU o^a ^ ) 


_Ain_ 



t j^UI J^Ja>- oL^ll iiLw* Proprotionnalit£ <Lw#lJ 

. £• 3 X*Lio djy^aj o^Ip 

( fyj** £*!A as UlI ^ 1 ) oL^Jk! cJ 6 " UiT oij 

c dS^ L>!Sj oJLpL> l^li cJ&" UlS" 4 SJLpLs* 

<>> jU*l Oli t j^U t ijUi. oL>u. ) i-TUil 5 JU-I ^ 

. 0) i^ jtrl 

ij t A^»jjai\ OKjifl il»)l>- ^ i jjjilil JLiJ jf 4 jl viJJj ■_ j ■ >» l 

v -' > 'fd O^J •u***- W JS' J*£ If tLsc - y.yX Jl 01 i~>ji 

0 . . • « / ^ ) iy_j JaJI ^»- jJLU <l)Vl L-j ^ 

il^UM »Sa Jij . g^iil JU-iJ! j* jj!i\ 01 Jej-ii t l)1^J1 

<J f T • j J' cj ^ • jIJjL: 3 .U-LAI Sj^-JI obu< olS t jJl 

.Sj^U ( W^cij • 


cT*^* ^r* 

V/ - J*^- L-ffi’j f i-fJfj-* oUaiajt T 

. ( ^JbU Jp ial^l ^LLI jtbU Jju UJ 

^Ull oli Jaj! ^si-l o Jla> 

J TY « • • < / ^ ^L®- 4 ^r 4 Jajly*^ i yw»! ^LJL* Ota cSjL/f 

'•••••/' ^LSa ^ ii^Uj (OKjll ^ 

(*4i/*^ (J/UJt A>vUa> iUjls- ^jpjj ) SJUMoJ! 5,ljj <_£jd ixjLaJl -*j 

.jl^jt 


; ol 


Jjli iUlf <_£ ^>-1 Jajly>- Uiajl L-J ^ IJUb 


• * » • 


/ ^ J \ • . . * / s 

i, n ^ A _ \'\\t 


UU>-! j£-\ 0^6j\ 5JsjL>- ^ ^ ^Jau^Jl Js»^j a^- jl» ji^iNi ( ^ ) 

i?t» jy U51; Oj^Xj ^LJaJ'Vl j! Ni t iliij 

# 

. t Panneau d’ assemblage 


— A £ V — 







I 


Jji£ J* ( U *— *-'•* jl J-l» J-i Uj'j 

iyJl jt l^siU £tf Jy U Aalrau ^ <b^>JLLl 

^*5ty jLw* j : ..,» Js* oi >—-£ #J 4^" • ( > •Zjx-y 

jji**a)\ j\ olljill ftljjf-t 4 I affleurements <_juil£« jl oliLi^Jl ) 

y ^k< Jp l«— ii ^p- 
+m ^ oliLJu&Vl 

j£*\ {jfi i 


Vrjlj^l JaSI>! ( c^a5 _ II 

cj -^4i S^£ 


. agrologiqucs ^J! JaJ^ i-*l,j)l v>^ 1 d*- J*V“' ^-V Oji J*j ( > ) 


— At <\_ 




t ja .i-Uy ‘ v' /j 5 'j4^ O^j Ol 

(*-L-Jl Vjl Ojj ( *jjL* ol»«l £ altim&tre M i^» 4 *1 -^ y. t a 

j!>U J_> J_£j^ 4 ^_i 0 t oJ^J ^JDI i^iyi ^u.IjiJl 

t O^L«> ) 4 . » «; tal l ^IsLail <1)1 4 jsj (j* 4 . <jlf L u£*j*\ 

‘(_r^' ^3 (£1 ••• 4<jijaJi Ol;jA>-) ijeUJa^l jl ...i^jjjif 

Jau t£j»lsll oOA J~-L* ‘V J^ j ‘J*!"— i 

dl c ^s*!^LrM^ Liljijjl^Jl (jJIjs jl IjLi ^.1 l^wjij 

dl j^W* j^—~ *-< *2Ji JjIjj <~jLp dilij 4 ^Jai* 

4 *Ai>* c iiiai* ^ii . jUUll — ■■>• (^JLffi’l J^jJI IJu j^cj Oij 

(Z 5 * *ir" V^s» ‘ bj^i V’W * 4 ^ £ «i-s>- 

0f * 

cj <■ ^ C <J&k\ Jj>^ai\j 43^ <Jp Ujb 4 jj^J 

OljjUiaP) ^IU *yrj jyZJ $.1 ^ Aj>Lap <jJ> jl 4 i-^Lji)l jiabil 

<IjJ jU l^>“^ 4 <LJ~\ jj 0 4 4-tA 4 4-1^ <jy jl 4 ( *1^ 

Oi olJl jl If" Ujfc . dill^vi^l <j > It ^>-j ^Jp oy ^jJI ^Jp dj&f 

jl^ 4 j^- jU^Nl 4 «oa aJUI J*A>- 0pL-o 

^ jp" < * 2 ~**^l 4-^JI 4«^ ( 4 ^l>fcJL>» ) oIjLJI 4 ajj 4 ( Orme 

4 4-j-^LwJI C-^Jl 4 Jljj 4 <+*■+* 4 olJLJI 

4 PrSIe ^^aSI 4j;I-m*a1I c-^i)I (3^i C^lJluJl bi^b 

. (M 4^|>JI OLUJI jr fJ ^3l Jp, JUuJI aJUJL>. 4^ 

i Viola lata var olJ jli I J^ofcj . oljJUJl JcuJ UJo UilT ai ol‘LJ ! ^ ) 

Amorpha canesccns oj Ul t ^ ca* jp ijjU-l ^ ^Jl j_._^.o EMapsis calraiaarc ^ Cainhuuia 

Ul (^L^l ) gal^ne ^Ull (J ^y j jwJ Sassafras j Rims ^-L>-l jjy! 

oLj JU- t JU^L-w^ (J JL 5 "J^ 4_jui.lT Polycaepea spirostytts oj 

t t 

Ol J jli jylj j \ — )Li. SI j Acrocephalis oLj ^ j Arncrii raaritima 

jp- *-r^l 0 ^ j Sd>xill OlJVyL Llbi^* j 4 .jail! ^Jui.lT jujw Erigoainn ovalifoUam 

®-i}U 1 oULJl jl jJlJi jl ^juaJj . Convolvulus al*heoidcs 0L0 ojyt> 


— Ao * 



Jp 4i— JVl jLjf cl^l JW ^ 

a* j>*«-^' (>* ^r 1 ' Otis' cJ-lj *ljVl >--— ) .— J» JSjy 

* 

<-?*+**>- A-yw*J^ c ^--yUsllj il)^j 4 *iJLa£ 

‘Jk- J^ <J*J -(*--k; Combes oL^T jf ol;jJb- <a 3^) (l$*l£l 

iJjAl* Aj/^w> oL>w» ^>-jJ ijJaj ^1 dj£j U I^SS" 

4jtd ^sr J1 oUDl uoi Oil .objjll Jp* 0*>Ljl 

a- 1AI AjJopVt ^ aj;Ip <ud jkb» wbi ^5" c iJL-iJt LJLyl J,| jl ^li^JlT 
^>*IjJI c^yiiii ^ <■ kyiJ jl£L* JT j 

jlklb A^JUli olLjaJl *Ltfl Julu^ ^JJI Jl>^l&l 

. Sfc-S'* ol>L* ^ dUSj 

rep^res i-JUil oLLkil c~~S JL^j 4 Jt^1/~JI ( JLJt oli[ JUy 

4 p— ^ fjAj Ol 4 l^by 

^ A-kj>Jil i^waJl olild&Nl cJ»iat i contours jjsS* jt ^-j ^ 
obj aju^j i O^si : iUU Sfju=> O^i otttd&Vt oJu> JS^d jl ju . 

(J* ^waJ j i ajOjIII jkLil j jS>t SJb^u (.L^wm 

cj t L-ild^'yi jL^a j^sjj . Ajylil jtUlt <J 4 Lfs^jp (J AjjUl* t ikjdl 
lili 4 <pj^l jJjA Jl& Jpj 4 olLjaJl J~* Ub£ 4 J^UsJI 

4j1i O^j Oli 4 ( kjja>» ^ oIajJoJI C-JK*" 

^koj Ji jli 4 oLLk)l <JL>* ^ Ui 4 ajj-wJI oLi>wl bjl^» 

(J talus J^k ^Jp OlLkJt U^Upj 4 AiJ-skl oL^«Jl! oJLa 

^ Jk ^ Oli c JlyukJl £k~JU olfl 

^k-Jl olfl <J A-i aIjU olijkJi j^SsJ L*JLp 4 


^LJly — fj-oUUH y OUalsP ^JL-Jl C-Jt7 jl * .Ja:...7 

# ^ 

• _ J ~ *' I ^ l,a— Jl l»iX 1 *^IUMmmI 


— Ao> — 



j£i) J 9^09- p~>jt i-iLiXj'ih Oli 

.(m 

( J-*Jl v-.. f g} OjJLIl cJjJl 4 j\^: ( i_3Li^j'}/l Ol Ly 

J-^* Jl V^' ^ '•** Ctt jdM 

JLp j£i Jp) oLLWJ / dJJjT toUjWl 

i o'i/U-l ( j4*> ‘ ,j^> • £1 ... oUUti— il jJp iijU-l « ( JaA> 

ii-iaJI j ^Jl 4j>wJl C&M ^U»l surcharge itiUcJ^L jJJij 

. 1*813 



•Uti ^ c*Uji* ( > . 4*^/1 jjjA jup oU-Wi j^* ifsiftfcp . — T* > A 

^ W*J J 4^i «U£Nl ^ ^- J awT 0 UJ 9 1 Y . ( 4l*>l>- ^JaJVI jJpS/I £ ) i jS\m0 

jsAf -Uidl JftiU) ie^P oUJ* t t . 4-4*' c T . (4ia,l>* Ji-isfi jj (*— J? jAl <j) ^tyajjl 

. ( oUJaJl ottLi&N *Lm~1\ J 9jU$-\ j*i3) i 4^—Jl o( v mI 

<^>w( O^LlJ 5>LiVl Oj>- Ail ( 1 ^pJ itjl>- ^ JL£ 


— Ao T 




vii Lis* t (JL, >*») ^yt 

• ( <>=iT» </£k> ‘ &h} ) J*-^' <*w oVoJ J 1 t ^S\j 

d)t LaJ <^-*^* 4*1 t £*yi <j 1 *i*J 1 oMU-l fjiuKf (jj 

‘ tS^/u^l>JI jiljW!) oLU> 

(J* *<?j* j£ £_J J Lp Aj^-j ^ Us»tf oi 1*^4 yi (SJL^JI carottage i~g*dl 

c/**^ t *UiVl ^ j& jt t L*p <L«u* ily» ip-j jp jt « »)»-H 


^wJl oLL*p ^J^lju 


^;4»' 0^4^ b AM Of t Jsl* Jt» t*U»L Jf ^p ^sy 

wik?, iur > 13% ^ SjU t oVu-i yl ^ oyj t jjg u-i ^ vv 

‘ iijaoil t-ilijS'l OB' yi a)U-I ^ 1 0 >& yij J^l 

‘ <i^>LP jt t J> jLif V-Ux ci SJiJb- olilixfl ^ Silia^U Lib iL\i 

. . . . ^Jli* jl t JLjl jt 


JaSJ^l — III 


J-S** £*— j t jji** ,j-Li* Ob i**^#*- ^ : ^k&N ! 

iaiLlVl 00 ,JL f U^I J 0 *i* ilJy < SJ*_« V-L-’^ 

Lis* i ^k*Jl jJpj t *»^Lp Ojjlt ob LplixVl jj-^»'t o^SsJ 1 
o/y i^A* jt tU*U uyt (^yJl) J> ^AU 

‘<4wA ‘( 1 ^-~ | L b ^1*^1 

oyi ol OjJ JT 4 J* \j£*j . £?tt ^jj jl yajVlf ^pL^JIj yuil/l oyij ,j**s)! 

: iijyi J^*i>i ,**! ^-jj . l+p oir ur yt Uu oy* 


>e 


/ 1 ^ V-jiyH 


_aot_ 



IfyiJ djl» I ^ JUUll Iffrj lj£-\ itjtoM 

. *- — JjJtJI *g^-jJjj4-l *4)UM 

j L.Carez £u* j* 0 *»«»*/ > ^ LJjiJ 3tjUM 

. G.Vasseur 

TY . . * * / > ,/U. J* JUUJt JurjI^M SfcjUM 

,y y /> ^gu j, ijjufci jtuuj i>lji a^j^i atjUM 

. L.Moret <_^l^3l IJLa ^iy 

Y * * * * • / > 3>Ull 

0% <• j>$ o"4" o»i &\£-\ — v 

-W* j£j v^4J-l s->W a* 

. Q^-^a:>>-JJ oJLaa (J^j) . jSaJI ^ jtS"! (_3 aA 

t Iji* X , a JL UyU»| i.+.^a.:A l|5» jj^%^ai\ ^\y\ 0 <£j 
. Af-yZA jljj! ^|jL>bUol{ liJUjj jt£ 

A * • « ♦ / ) o^yi* Ob <U_fl-flil Ag^yljj^l itjUM J 1 ?? 

JL> ^ X . . J«si V- ^ ^ LJ> ^ VrM' tM 4*r“ 

6 « * * * I \ < y jji ifcjlj* Lja^t jStXy ^ A ^ A 

. n ^ > r ^ tv 7 ^ »>% 


^-LJLi ja lfUl£» djl* I \ y^> J* <A* V^Je*- *kM h)** ' ) 

^Jail£ ^jA f£\ ^k<C *^t 0 ' • * « / N c /'^* ^auS^\ Wit" * « * / \ 

'^Jli Uii>i ^Lii' ja jUJ JT LS i»*ijj i ( ci! 
aJULS* '~>f^ 5 *jij9r Jf ■ < ^ a *~*3 AJi^/l a£L*U 

. A>“LJlI 0 yb jA-Utf o * * • • * / ^ ^ Ja^^- %4* 


— Ao i _ 



1 — £*.*»/ ^ ^Lji* ja JLWjU ilL»j 

• <sA* • ^ • c 

Y * » » * / ^ ^ o^l Kfrjtjffc-S ikjUM 

. ( n y v fU Jb. J*V- A > cjyUji . o J . V 

. Y • * . . / JLrjy-1 


^\i»\ _ rr- j£i 

. ( ■ - " v-JYl J (J^JU jj ■■^" OlJ-* 

J-it, .^/Jt Jic ^Vl oyUI 

«_£)IS3y Ukl (J^ill ^>1 Jic 

. tiL-yUj 


i/ »W> 0 ; 3Jy& -^v W 1„U jUay :*^\ iai\>\_-JT 

> YY j£«i t <J44- ^ ■ . ■-■ } i£j~i -W** 6 JlA*) iJLft-Vl i-iJl jwjjj 

>j* U&, . U Juki jl 5*^)1 (lull j ( TY 1 j£i I cAytfJI 

ibf oLUi dj&) <iydli jULJJj t ( rr • j£i > jj~Si\ ou-l Jatf^ 
oljli ouLJ *iy~j oLxi* ) oLLWl jJa-Jj t ( rr > j£-J< ) ( U^Uj: 

• £l • • • ( ,_r4^ J°y~ ij j!*^ ^la-JJ ^1 4 ji)_>Ul 

$ J* 1 *" : K * » * » I N jte* f *A*r<ta?r J — * 

Sao^I ^J-l f >dl l«i> cJlU- >yLl U\yJ> ;]*> 

OljWl JjJ-t* ^ia*u i»lp oUJiai^* il^U-l <Jp Jblj . ijjLy 

4 *— « i^ *ll SJ— */• O'^Lic'l i_aL^J ol *,..!. «yjl «JLa . jyA ^Jtj 

l-^*j . <J»)UM (Ja <it*il 5j-x«ll ^JiSvJl ( J^j (j^U-l <■ g#***^!) 

• Wl j*J- ^ OiJ Oj-U J-l ai*~» Jf <— *r~ 



— Aoo — 



Zjy js*jd O U>jsll 0j& l-i* <J*) 

^jaal lij t i ^ii^pj '“'* ^ L*Ji» c jl 

. >w» JT S-J .JU «->>-l J> **y+y 'o^a> 4 Jj\ 



o4- J*- o* 5j ^ s>>' ^ ^ - sr-*' ** .V»W«A. ***«»>*■ - rt ' 

ut * «>Ufe> .WjUp J&i Jp «o*i* jjU 4 J^s— J»jl*P j£i Jp S,(J# jjt* . Thfloe* /i ^ Sukni 


! ( ensellements 



ijli lj iibiM jj^ai I oJuk <j fe^Ll oJUiii il^l Ji jUy U* 
jjfiJ SjLii JbfjJ ( Ji—JI ) Sy^aJl ^ : iJ^UUl Ji«.i ^ oil} CjUiIUa* 
(£js£ jjp%+a}\ jl j* t. /i 1 1 jpj ( ^LiU ) ^ j*M (^ 1*1 &p t o.Lill Silll (J| 

. SjjSail 5ilil Jp 

•Lfl *}L* LJUj) U4»31 f^Jl ol>l— J1 jLi^j 

OUy^o ^>ull »J > lij U-i U «:« Jaj^: jt ( Ja>- 

oLlaJlj t olLjaJl J ff* til }j£j t Lsiy! ili? 0}& J*j _^> 

^Jp i__yli-l ^ »I^Uj ^ ^tj ]a>- ) ^ j-> ..d" jl«~y i ( i . 4 i» ) <^IAI 

. £1 . . . ( O J^L* ) -al l} ‘ Ottl*»£— it 


— A»1 




Lifc Oj£jj ) OlpL <lif Oj£st ^fejlsll j>* 

<_ij_*j ^Jlj iibt notations oUj-y iSL* 01 ^ t ( boUaJ r-Uj. 
ell '*-*-^* 0j& 01 jjp . (JJbii ^f— J' 

^Ujj J<U» J£" til J^ji) • til <LpI»«uVI 

J^J 4««Jl{ 4^i <3^4 JJay . i-ityj j' pi* ll-l 

yj> J t j>i-sAii <—*■!$* 

*Xt\yb\ j£ ( ^1 ) oL-^ll . ^l^^JLl C j 4 T 

AiUs^jl a ^\ j + s + m \ U}*j ( ^a s a>- ^*1** 0>L* jl) Jy^lT Jj£l c-iL<» 
Jj(-i ja ipl* Jtj»i Ji j£c «*U-I <UvaJj 

O : jLi* . JAJI ^L*)l ^ Uwc.. djSsi kjijH I L»t . LJUSI oU-Wl jl 
o- ‘(^ — 041 ‘((.r*^ ‘- il - = <^~) c ' ‘(^'-*>S-') C 1 ‘(^JUy) 

U-JU ji ci-P>)l J^L J-U* U-i U .£1 ...(^y) 0V i(^Cl) 

***** } yj } Uj-i Jp iijiJ-i oi^JU 

‘ ‘ <Aj?*'-- ‘ <^»j'>- J* Jif O' ( Jb. ) 

• ( </$!> </JM' ^Isf 


UOtf.) jyu IjjA yiiji-l JtjA ijtliOJi **y+* JT 

. ^Uil JjUll ^1 jeUJt ^ jt J>> ^yll ^p (USOr >1 0^ 

Jp t>j& ^1} l^b iUUJl ja I J^J L—Jlj *jli yk JJay 

•j$3x 4jy*sA« j^SsJ JT 0U W!> . iJL^I ^UoiVt jS>l «!kp 
jp dlioS} 4 oUJaJl vJ>i at iS'b'^ jP O^L (/ W i-»-U*4l 

. 0) Ui-Jl AjJaull iJLfrVi itJl 

•* 4 « * 


• V: ' x '+* > ^»U ol^U ' — iy o^b[ UL»-1 jU J oij ( > ) 


— Ao V 



oU— aHj VrjW"' fiN*' - 1V 


J-ifi 1 SoJliSI *L)4-I t a-st-jJj- 4-I ^Uill tlr* 

ciUj jjtf t ^L! JJ1>» yU'ij 0> W** 

. iJL**!l *tj3»Sll jP (j-Jj S^' ^ <^' 4 jf- oWj jtSi ^jWIj 

i. -■"; <JUi ykj tA-sr-^Jjs^-l JaJIjiUj <JU~1 S*^* j-'-‘ 1J O^J 

A ..♦•/> i/'W** i>* 04)^b a-b^' 

**"?“?* ‘ -/*j J* cM i>* 1*^3 

. ^ ^ i ^*j 


III / 



4 j^ycjT ) s.iji ^yvfct oU» i in, II, i . jrt v*' JW **1*^ •**5<K^ - i^®* ♦ 0^* — VT T 

jy gi, . JJ%A> *liP 4 VI 4 j Jyr »Ui>V.^I A< OU *Up ‘ IV . (Monte Leone 4 Lebedun 

Jji}[>) ^UJJl C r^)' Ol>U (Ju 4 vLpNI ^LW' «j* (isiy^^ 1 ) i ef J Al V-t^ 1 <J^ 

. ( OW,T J^l jP ) T • L j£jJ' £• 0)U . ^ v*V ‘ Q • iJIUj ' *J* ‘ m 


UU/i oUl> ^ ^Vii M' 1 *^ 1 -*-*) f ^ 0 > 

U.jU Ola*** \ <H j \ _ \ A > jSLiJl ^ .E. Raguin j 4 M. Dreyfus j A. Bonte 4 -^" 



istyla jjfr iliii CJK* <l)jj t i-jib*- ]£ t Oli t ,^*11 I -XA 

^ 5,4* jliwj . o L ' - iiijla jM i 4 t i>-j^J r \ ^JaUil Ji» 

^1 aL>,1^ «jLp LL)I j^i i^ji]1^ ^ 4 * ^ Ujlp 

J* oa>~ <j 

K»y^k» U iiloil i^rjijJr-\ AjiJl jj£d t j£»j . ( ^S* T ^ A jSw. ^Jail ) 

.(TY\ j£i) 5jLcJb(4 £*JU <^jj 51^4-0 


— A o ^ 






J ZJajjlaS\ 


<>*L~jiJl tUIp <^J*I <Jp jjiM j 4j^..-ll i«iidl oLu _UJ 

J> i-iidl oi* *UJ t>y . l+LLi J^mii ityj\ Usyill dyu)l olyhlt jJLiz 

J** 4 ^ *^y (l ^4» *<Jy^ j i-*JL*Jl L^-^l 

yi £»aJl Jp Syti 5JM obj iJ J*p ibt Ud J» s so U 

. oU oULuiS*"! 

fj — ^ $3 JI 4 (J oXjOP oULjaJ C-i 

(Jp J VW-Jl V-J' jJ* •*»> . oL^liJI J i-fU-£jl _ 0*1^1 

u^* 5,i ' W- '^h)° 01 VU Usf^JjjLl 

. U *~A d£j (^JJl, C Js^-dL cjpi J^UJ C L-Jb sUJi, Wlj 

<y* . jJljls £*** ^ Uio-I t ^Jp ^ Jj;.! ^ t -oT 

SyU» ijUy <UL-j j£ ft tJJJUjJl iijJaJl J c'lja....; u^1 

♦JU ilfPill ^ iii>JI »i* Jpj • Jf 4 <> V: ^ vPy 

...o-p- <s4- OliUk,* ti-iKy ^b>) Vr-^4-' OlyUiJl <*.1,0) 

^ ^ ^>* JJ* ••iUi-L jlwJ lOosu j^1 (^y-i Jjl > dUj . ( 


— A1 > _ 



oIUaJ . UsJa>^i* lAljaj ^ iUij 4 If^y* jl 

AjJj yP j*aJ \ y>uu S y*Q* ^1 $ U Uy Sy*U* J oa jl -b-U ly» e3uAlj 4 aj ^ 

(£1 •/** ; jywaP jl^l* 4y*y <£>*■ c aS^J-I *^ 4 ) LfL-^Li» 

*Jlj£j iiiJoJl OlkalM ji 4 v^lyji £\Jp cSy^' ^a; c*>- ^ 

. £i . . . iUu> Jjlajj 4 S ^Aj 4 SJ^U- l tr -^ 4 ltfk> ^ 4± 9jAA S^aU* 

jy * aJ fiiU^I J L$l,wcuJ jl ydt 4^-iyJ' Sij^JaJ! 4 U-i* 4 ^ 

4 4jC JLflJl aJ*\j*J?-\ <?TJ yJl 4.^.>J ^wl l O^Ui!l 

4jl U y£3j . 4^A! S-bOil 4*y£Ujl J*A>- ( C~iU 4 C&& 

OU jyJ\ j£L* Sylp o^Ua! ^L» fLU! JI 4 *JLa 

. ss>ai ^ ;\ <u. Ul at Jw~ji j* 

^ ^ w ^ 

jt Sy>*ill fy~V^ y* \Jj>r ja£ ja^ 1 y> DiJ 

LfJajj y£jC (i3U*l 4_~~o>- OL^jf jt £-U1 jL- 4iajly>- ) V.U jalons 

4 jUyi 4 _J 4 jjladt y» 42-wL-Vl J*>1>- dUi^ 4 y Uajj Laaj 

4 iSjy* 4-^yJyJT- £jli^ Jp JL^uJkl 4j-**Jt UlA J*A>- jj . S ^IjflJl 

L*jb 4 JjU.ll 4/yO <1)1 1^* 4 SiJL^Jl y3^ £ 4 ^ J jy£^f 

oyijjyj-l It: ^li yJt 4*0^1 ^l^Sli l t s r i? </" 4*^' ^yE^' £• 

. ( rr^>i») 

uy £j*^ Ob c b .., a ll o*-j Jp tiUiJ ilr^J 

^^>-| 4*>-U y* ^ . 4jawyJl ^^>-yj*J! y* L* Ipy l^UP 4 4^*L^/l 

^iXiJb l^aJ 4jli 4 oU^*C y* 4jy yil S-XjIaJ 1 yp 

Nl ^JLSJJ J^yJ! y^cN i! 4 ilydl ILJlI 4^1^ ^JLiJU C-Jti oSf ^ 

. 4j hjbA\ d^t: 4^of 4 -^jjJlII SybliaJl 4^y^-l OjK" bj 


— AIT 



lv- ^ J-iff _ \ 


dJJij ciji- Ji v-jJjJ-I v-Tl^l ot coJjll »Jla J*>U b'j _uJ 
OliaJtl Jii icoi «-»'>*- Ja5'v>- £waJ £ jb" jjJ J^J v-Jl 

-laJlyLl ta-ip Li»jl i j£ jjjJj . UJ» <j)U> \)j*a> dJJij . Cj1;UJIj 
*&^y?r jj-vaP S -- *" ' 1 ’ jl { j°j^ if -A-Sil 

4 jl (iAJij 4 ^>^1 £^aj 4 cJjJl 

. iilisil oUajatfM dwLfc JLi Llj UJ 


Vl^S . <— j J Ol^jJ . -b Jp ^Ja> U-J I ^ aJjI^ O ^>- -Aij 
Oi;L-^V|j oULiJall ^Uily oil pL C-j>o?^ 4 JjVl c-JaJO oUa^ <L^jJL 
• 0^~J' UH^ 4 Or* £*b! <j>J* jJjL 4^oj^ 4 dUi ^ 44^Jl 
iJljj l^l £4 4 jIj^lJVI IJL>- SJLaII JJjL^I dJJ» C^VJ ji Ail J\P 

. cJ^Vl 4 Uli 


iJji^ijl oly^UiU ^\ < L r Jl Ju^l ^ 

.Jp Aj\^*Jl *JuJea5\ J^Jai tSjty vl^pi yi JA OK" JLflJ 

U**^ <^b V^l ^l^iVl J^l/* £* ^r>- 0* iiiJij 4 A-jLLl (JjSi I 

l? a_j>ji uSfi ju. 4 _ju <JjU ^ uub otr ^ . gj 

. 0) > ^rv 

C-JK* < l~LJ AjLj jJl i^jjl 01 4 4 Ljlj JLi]j 

A-^l^jJl qX*> Ji* O^J L»-Up OJJi} 4 £-4~J 4 A-J^l aJL^LJI JjlC .JL 4 A 2 H jOi 

^ l *b V* 0 ^' ) Ar-^yJl v-jty Jl^- j* OjU JW-* (*y • +ay • u ( ' ) 

. \^4)\ ^ js; Jif ( OVT ^ ) n A JSOj JiU^t ^ LIU ^ IJu^ ^JUbCj ( Tpjj J 

— A^r_ 



(j j>-\ »;L*j jl i «Ljt* U y JU i iiU&t v ^ ******* 

iia.^ lji aJ\^-I jl *~~j?y''' 1 jj* 1 " _/ r lJ J - ^ P ^Ai Ol{ 

« * t * . 

o-U Jaj^ t UaJ cUJ p-LiJl ^ jl ^yy?? {*** 

. Uaxj iJUllI 

^ 4 -..-j yail i^JNl <JL^- 4 a)a;»* jby^l 0 ^"" 

LJU- 4 J yc* J-*W' iiiadl 7 T J t Pelvoux jiL llsT 

ki Itai ^ (ij UijJt oUi^ii jP Oil^Uil J^liJ JT ^yuj .aLJUI ^ 

4 ja-**ly LjJLv* ; Lw-L-I L,A>-Li f 

aJLJLJI j fUJt ol^Nl £• **y*j*y s - *~^ 


^ Jp ^JLi J> Jp Oil i~J>)l yJNt JW £>- jj*) 

y*i 1 * 0 * <.J*y> fy*J* ^ J*r* 

JL-^JLI iJ> — \y *£j>- J* (JjS’ <*oj\ j£\Z C-^ \£jr* 

^blail ^siy ^ j-£Jj * 4 il^**»*l i *|jsM i y ^y t oroftebc 

c aJNI JLU jy& iS^ <2 iLUlIj i l r* ^WU* <-** Oli 

uli^P jL^bN dJL_*> ^LajI 4j*^Aj oli o L*»^ £j* <+ty^\ 

jSLi) *Ui* y—o- oLAJill ji) i-^wJl i-jl ^JfluJl 

.(r^A 


5JLJLJ1 ^j!j 4 j IXj j«^ 2P y>l— *>• 

^ t us*^ ,tii v-' L »" ‘ J^' u * C- 5 -^"' ^ 4 01 ‘ 

X • < ^ys*- jA-^aJl ^ jji" . ^saA' J>yl' (Jl ‘ bj*'’ J ^ eft? *^ f ’' 

. ( JUM ^*Jt ) L>- ueUl JA 0> 

^Jl ( ) ii/eii' oyiJ-l ^ oLIiJl IJ^Aj 

j£i Jp JjsriS-. ^Jl OlftjsWl J%' c iMIl UJUt Oly-J 1^ ye- 


a n t 



i ljy\j cordillferes a A^r fj>- jl Si^P oU JL^ 

i£j&i\ <L*bsU Al>^il ^ \p>~^ J~-*>LJI ^>- oW5k>l jl oL>Uil 
*I;J Vl LjI^ j>% J1 ^JaS^* ^l5l olj^Ua £• JU4-I <J 

. JUi 

t cjjjil Ij> j o^i ^>jL* (*-4^4 C— Iwi^Aj 

Syblt jjb ^Jj t Aju 4\a.«~i 5ybU? O^J tl)l jj-* A*jI j* t JL4“I {jiJ^ 

jjjbJiJl J^>- f k> :< » A^JVl aLJLJI OJjjij JLiU . JL*^I aL>j1?j o^JOo t 3-iJL*-* 

4 V? j*^J 1 ^ <— **•** ^ ^*4* ^ J ^** ** ^ 

JUaj * <1)1 Pierre Termier a^aJ li JtJUA* ^Ui Jj 4 <*JuwaJl 

<j* <J^» ^ ^ jjK" ja y* JU?r aI^L- aJ 

. ( 4 J^iJl ^jPj il y>wJl jpj t jl^AI 

J_^Jt a_w <1 y-j* <i W^ ^ {j* 

J-^LJt JT jjJx? ol^ djSs viJJi <^j ccJ-l J-xij j£Jl Explanation 

. £■!*■•* ol li ^l)t <Sj!^\ 

ot OK" pip cj SLU ^ SJ^JI viJl o*U- IJ^Uj 
(Jl>-^ 0t ALjii^ Aw? Ill tj f^* (J^ 

*4-^ (Jc^ Uijl^i? <j A*Jl iUi l jAjh 

^lp ^ Uk^u ^ ^ ii j>*Sj» ) j»-LaH l«x* { jf' t t d-b A>wJ iiLfc ( ^ ) 

U&J : iJNl L^L» j ^uSfi ^A>.i ^ c^pl Jij . jd> jp N 

Slj_JU iy»i JA 6j+* jC*t ^Jii^) Hclminthoidcs olo^-Ut #L-5<t ji 

^jA jjp jl )j>j . Penniquc ^-^si U* ^^3 Ifr**'* (ONl 

JS^J Sip I ^LIP Japi J JJc*i yk oU»yiN» 0^ <iJyU c^UDl o~iJl ^ 

(yip i*a>- ^ iJ^JI iuusJl . L. Moret J &\ ) Embrunais-Ubaye Ukd >-*jyr' 0^' Jp^' 

iYr..^ Yor jlU J 1 ^ j>j& J' ^y>y*- ^ : 

.(\\^ \ ^liil 


_Alo_ 



uJJi ijA <1)1 i£ S^i)^ t t/ s !/^b 

. lsj-;b NUjCU-t 

. g 4 # 

S-vJU* ^ j^>*-«^ o> x bft ^^UaJl OU <uAp OK" 

j! lib . OljJaAJS" Ol t cJVU-i j Oj£j t y&liiJI j o yL^~*j 

(^l~Jl jfejUll (t-LuJl (j iijlpl <4^J' OljAUall ^Li* 

i,Ui j_^w»Jl JLit Jp Sj^UJVj t Otoil J a^laJ] ^yi\ i^LJL Vji SJij 

^ j-^ ‘ V^js4-' i>)Vi ^L-Jl) duos' ^Jj 1 i«L*- Ji> Jpj 

« « 

. A-w^Ui oJl>-J £^W?1 4JLo# Oj-JL» OL Vl 

Ob*Jp t**j t Uli jJJLaJl ^Jp OLi t Ls^^jLl L) jJLJ 

t (J ^aUj> c3 ^Jl ^*jp c L^J L ajJ ^jP U i^Jl^XS' 

^jl>- <Jp L~J;^ tO^jl ^jp b^A* ^fcj tl^^Ll J-V Jjit 

Ai-jfcsiaJl Ulji jJ-J iJlj jyU-l jlWl ^jl>-j d^JL.^1 ^L-J^ji 2jJ&- 

* °jj^ 0^ Ir** 1 * 


— Ann — 



t 4 oljlaJI t i-afeM oljUJU cjLaJ' JJi 

Ji'jPb 


A 


Accordance de stratification j-AaJU <jj \y 

Almandin 

OL.^ > > t 

Acalfjhes 


Alpes 

v-J Sit JLjst om 

Acephales 

Ji)\ 

Alpin 

^-JT ®tn «. oty t ®rn 

Adsorption 

^LaoI . jl^»l 

Alteration 

il —Mi 

Affieurement 


Ambre 

ryo 

African thrope 

tot t t0A 

Ammonites 

. oLJ^p i * • t i i Y i i © * 

Agate 




Age 

^TA 

Ammonites 

*L-5»1 lit 

Agnotozoique 
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